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1.IIOACHUTEJIBHAS 3AIIMCKA

['eomeTpus gBigeTCs OJAHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXXHOCTb H3YUYEHHUS JIUCLUIUINH
€CTECTBEHHO-HAYYHOM HANpPAaBJICHHOCTH M INPEIMETOB T'YMAHUTAPHOIO LHUKIIA.
[TockonpKy JOTHYECKOE MBIIUIEHUE, (GOpMUpPYEMOe TPU H3yUeHUH 00ydaromuMHUCS
MOHATUHUHBIX OCHOB F'€OMETPHH, MPHU JOKA3ATEIBCTBE TEOPEM U IOCTPOEHUH LIEMOYKH
JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU T€OMETPUUECKUX 3a/1a4, YMEHUE BBIBUTATh
U OIIPOBEpPraTh TUIIOTE3bl HENOCPEICTBEHHO HCIIONB3YIOTCS IIPU PEIICHUM 3a1ad
€CTECTBEHHO-HAYYHOI'0 IIUKJIa, B YACTHOCTU (PU3HYECKUX 3a/1a4.

[lens ocBoeHMs IporpaMmbl yueOHOro Kypca «l'eomeTpusi» Ha yriIyOJIEHHOM
YPOBHE — Pa3BUTHE MHJMUBHUAYAJIbHBIX CIIOCOOHOCTEN OOYYaIOIIUXCS MPU U3YyUYECHUU
reOMEeTpUH, Kak COCTaBismoImIeld npeaMeTHod oOnactn «Martemaruka u
uHpOpMaTUKa» yepe3 00ecreyeHre BO3MOKHOCTH NMPUOOPETEHUS U HUCIIOJIb30BAHUS
0osee riyOOKHUX r€OMETPUUYECKUX 3HAHUM U JIEUCTBHM, CieUU(DPUUHBIX T€OMETPUH, U
HEOOXOJMMBIX JUIsl YCHEMIHOrOo MNpOo(eCcCHOHAIbHOTO 00pa30BaHMs, CBSI3aHHOIO C
UCITOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHBIMM 3aJayaMu  Kypca Te€OMETpUM Ha YriayOJ€HHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIUMU Kypc 0a30BOr0 YPOBHS, SIBISIOTCS:

pacuIMpeHre MpPeACTaBICHUs O F€OMETPUM KaK YacTH MHPOBOM KYJBTYypbl H
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMupOBaHHE TMPEJICTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHUIINX MaTEMAaTUYECKUX MOJIEIISIX, TO3BOJISOIINX OIKCHIBATh U U3y4YaTh PA3HbIC
ABJICHUSI OKDPYKAIOIIETO0 MHpA, 3HAHME NOHATUWHOIO armapara IO pas3aeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUU;

(dbopMHpOBaHUE YMEHHMS BIAJETh OCHOBHBIMH MOHATUSMHU O MPOCTPAHCTBEHHBIX
¢urypax u MX OCHOBHBIMH CBOWCTBAaMH, 3HAHUE TeOpeM, (QOpMyJl U YMEHUE HX
NPUMEHATb, YMEHUS JOKa3blBaTh TEOPEMbl M HAXOJUTh HECTAHIAPTHBIE CIOCOObBI
pelLIeHus 3a1a4;

dbopMHpOBaHUE YMEHHS pacCllO3HaBaTh Ha YepTEXKaX, MOJEISAX U B PealbHOM
MHUpPE MHOTOTPAaHHUKH U T€Jla BPAIEHHs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJENH;

dbopMUpOBaHHE TMOHMMAHUS BO3MOXKHOCTHM AKCMOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TeopHil, (HopMHpOBaHHE MOHUMAHHUS PpOJIM AKCHUOMATHKH TpHU
MPOBEJACHUYN PACCYKICHUN,

dbopMHpoBaHUE yMEHUS BJIaJE€Th METOJAaMHU JI0KAa3aTEIbCTB M aJITOPUTMOB
pELICHMs], YMEHHSI UX NPUMEHSTh, IPOBOAUTH JOKA3aTEJIbHBIE PACCYKIEHUS B XOJE
peleHnss CTEPEOMETPUYECKUX 3a7ad M 3a4a4 C IPAKTUYECKUM COJEPKAHMEM,
(opMUpOBaHKE MPEACTABIECHUS 0 HEOOXOMMOCTHU J1I0KA3aTEIbCTB TP 0OOCHOBAHUU
MaTEMaTUYECKUX YTBEPKACHUM U POJIM aKCMOMAaTHKU B IPOBEIACHUMU JE€NyKTHUBHBIX
paCCyXICHU;



pa3BUTHE W  COBEPIICHCTBOBAHME  HWHTEUIEKTYAJIBHBIX M  TBOPYECKHX
CHOCOOHOCTEM O0yYaroIMxcsi, MO3HABaTEJIbHOM AaKTUBHOCTH, HCCIIEJOBATEIBCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, HHTEpPECA K U3YUEHUIO FEOMETPHUN;

(¢opMupoBaHue (YHKIUOHAIBLHOW TIPAMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHH:
YMEHUS pPaclo3HaBaTh IMPOSIBICHUS TE€OMETPUYECKUX TMOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEAJbHBIX >KMU3HEHHBIX CHTYyalUsAX W MPU U3YYEHUH APYTHX
y4e€OHBIX  TPEIMETOB, IMpPOSBIEHUS  3aBUCUMOCTEM UM 3aKOHOMEPHOCTEM,
MOJCIIMPOBAaHUS PEAIBHBIX CHUTyallUld, MCCIENIO0BAaHUs IIOCTPOCHHBIX MOJEIEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEPKaTEIbHBIMU JTUHUAMU Y4eOHOTO Kypca «['eomeTpusi» B 10—
11 knaccax sBisrorcs: «IIpssMble U TUIOCKOCTH B IPOCTPAHCTBE», «MHOTOrpaHHUKNY,
«Tena Bpamenus», «BekTopbl M KOOpAMHATHI B NPOCTPAHCTBE», «JIBMKEHUS B
IIPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO T1peboBaHHME «yMETh ONEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yuyeHus B 10-11
KJlaccaX, OTHOCHUTCA KO BCEM COJAEpXKaTelbHbIM JIMHHUSIM y4eOHOro Kypca, a
(GopMHUpOBaHKE IOTUYECKUX YMEHUIN pacpeIeNIIeTCsl HE TOJIbKO MO COJEPKATEIbHBIM
JUHUSIM, HO U 10 rogaMm obOydenus. CoxaepxkaHue oOpa3zoBaHMs, COOTBETCTBYIOIIEE
NpEeIMETHBIM  pe3yibTaTaM ocBoeHus: DenepasbHOM  paboyell  mporpammbl,
pacnpenenEéHHbBIM M0 ToJaM 00yUY€HHUs, CTPYKTYPHUPOBAHO TaAKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BONpocaM oOydvaromuecs oOpalainch
HEOJHOKPAaTHO. OJTO TO3BOJISIET OpPraHU30BaTh OBJIAJEHUE T'€OMETPUUYECKUMHU
MNOHATUSMUA M HAaBbIKAMHM TIOCJIEAOBATENbHO M TOCTYNATEIbHO, C COOJIOJEHUEM
NPUHIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OONIYI0 CHUCTEMY
reOMETPUYECKUX MPEACTABICHUIN 00y4aloIUXCsl, paclupsis U yrayosssa e€, oopasys
IIPOYHBIE MHO’KECTBEHHBIE CBA3H.

[Tepexon k M3y4eHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3math  ycioBus i auddepeHumanuu oOydeHHUs,  MOCTPOCHUS
WHIUBUYyJIbHBIX 00pa30BaTEIbHBIX MPOTPaMM, 00€CIeUnTh YyriyOaEéHHOE U3yUeHHE
reOMETPUHU KaK COCTaBIISIIONIEeH yueOHoro mpenamera «MaTemaThka;

MOJIFOTOBUTH OOYYAIOIIMXCS K MPOJOJKEHHUIO U3YUEHHsI MAaTEMATHKHU C YUYETOM
BbIOOpa Oymyrmieit mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXKIY OOIUM H
npodeCCUOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHoro kypca «I'eomeTpusi» Ha yriyOJ€HHOM ypOBHE OTBOIUTCS
B 11 xnacce — 102 yaca (3 yaca B HezielIO).



2.COJEP)KAHUE OBYYEHUA

11 KIJIACC

Tena Bpamenust

[loHsiTHS:  UMIMHApPUYECKAass TOBEPXHOCTb, KOHHMYECKAass  IMOBEPXHOCTb,
chepuieckas MoBepXHOCTh, 00pa3ylolue nmoBepxHocrei. Tena BpanieHus: HUIuHIp,
KOHYC, YCEUYEHHBIM KOHyC, cdepa, map. B3aumHoe pacnonoxenue chepbl u
IJIOCKOCTH, KacaTellbHasl TUIOCKOCTh K cdepe. M3o0paxkeHue Tenm BpalleHUs Ha
miockocth. Pa3BépTka nunmHapa u konyca. CumMetpust chepsl u mapa.

O6béMm. OcHoBHBIE cBoiMcTBa 00BEMOB Ten. Teopema 00 o0BEME
MPSIMOYTOJILHOTO MapajuieNienumnesia u ciaeacTBus u3 He€. O0bEM NpsIMOii U HAKJIOHHOU
MPU3MBI, HIWJIWH]IpA, TUpaMUJibl U KoHyca. O0BEM I1apa U 1apoBOro CErMEHTA.

KomOunanuu Ten BpaiieHuss U MHOTrorpaHHukoB. [lpu3ma, BhucaHHas B
IUJIMHJP, ONMCaHHas OKoJio nuiuHapa. [lepeceduenne cdepsl U mapa ¢ mI0CKOCTHIO.
Kacanue mapa u cdepsl miockocThio. [loHITHE MHOTOTpaHHHUKA, OTUCAHHOTO OKOJIO
cdepsl, chepbl, BOUCAHHONW B MHOTOTPAaHHUK WJTU TEJIO BPAIICHMUS.

[Inomans MOBEPXHOCTH WWIUHJIpA, KOHYca, IJIOIMaab cepbl U €€ yacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OO0BEMOB, TIUIOMIAJCH TOBEPXHOCTEH
noaoOHeIx ¢uryp. IlpeoOpazoBanue momoOus, romoreTus. Pemienume 3amad Ha
IJIOCKOCTH C UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenue cedeHMil MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapauieaTbHO U NEPICHANKYISIPHO OCH), CEUCHUs KOHYca (TTapajuiesIbHble OCHOBaHUIO
Y IIPOXOJISIIINE Yepe3 BEPIINHY ), CEUEHUsI I1apa, METO bl IOCTPOCHUSI CEUCHUMN: METO/
CJIEI0B, METOJI BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B ipoctpanctBe. Onepaunu Haja BEKTOpaMU. BEKTOpHOE yMHOKEHUE
BEKTOpOB. CBOMCTBA BEKTOPHOTO yMHOXKeHUs. [IpsiMoyTObHAs ccTeMa KOOpAUHAT B
npoctpancTBe. KoopauHaTel BekTopa. PasnokeHwe Bektopa 10  0Oasucy.
KoopnrHaTHO-BEKTOPHBIN METO/ MPU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

JIBUKeHUs B IPOCTPAHCTBE

JBwxenus: npoctpanctBa. OtoOpaxeHus. JIBUXKEHHST M PaBEHCTBO (UTYP.
O6mue cBoiicTBa ABWXKEHWU. Buasl JIBIWKEHWI: nNapaJUieIbHBIA  TEpPEeHoC,
IEHTPAJIbHASI CUMMETPHS, 3€pKajbHas CUMMETPHS, IOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nmogodus. [psmas u chepa Diinepa.

3.IINTAHUPYEMBIE PE3YJIBTATbBI

JUYHOCTHBIE PE3YJIBTATHBI
1) rpaxxaanckoe BOCIMTAHME:



c(OPMUPOBAHHOCTh T'PAKIAHCKON MO3UIUU OOYYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHUHCKOIr0 OOIIECTBa, MPEACTABICHUE O MATEMAaTHUYECKUX
OCHOBAaX  (PYHKIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBIICHUN, TMPOUEAYP
Ipa’KJaHCKOTo 001IecTBa (BBIOOPHI, OMIPOCHI U IPYTO€), YMEHHE B3aUMOIECTBOBATH C
COIMAIbHBIMU WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIIUSIMH W Ha3HAYCHHUEM;

2) naTpuoOTHYeCKOE BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPaKJAHCKOM HACHTHUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSILIEMY POCCHICKOM MAaTEMATHKH, LEHHOCTHOE OTHOILIEHUE K
JOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MATEMaTUYECKOW IIKOJIBI,
UCIIONb30BAaHUE OTUX JOCTIDKEHMH B JPYrMX HayKax, TEXHOJNOTHsX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE IYXOBHBIX IIEHHOCTEH pocCCcHilckoro Hapojaa, c(hopMHpOBaHHOCTh
HPaBCTBEHHOI'O CO3HAHHUSA, ITUYECKOTO IOBEACHHMS, CBSI3AHHOTO C IPAKTUYECKUM
NPUMEHEHUEM JTOCTHXKEHUM HAYKU U JIEATEIbHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ[a B IOCTPOEHUE YCTOWYMBOrO Oy IyIIEro;

4) cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHpY, BKIIOYAs JCTETUKY MAaTEMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUI, pacCy ACHUN, BOCOPUUMYUBOCTh K
MaTEMaTUYECKUM aCTeKTaM Pa3INvHbIX BUIOB HCKYCCTBA;

5) pusnuyeckoe BoCIUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpEcax
3I0pOBOrO0 M Oe3omacHOro oOpa3a >KW3HHM, OTBETCTBEHHOE OTHOUIEHHE K CBOEMY
3I0pOBbIO (3I0pOBOE TMHUTaHWE, COATAHCHUPOBAHHBIA PEXHM 3aHATHH W OTAbIXA,
peryisipHas (u3uyeckas akTUBHOCTH), (DU3UUYECKOE COBEPILICHCTBOBAHUE TMIPH
3aHATUSAX CIIOPTUBHO-0310POBUTEIIBHON AESATENBHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTH K TPYZly, OCO3HAHHE LIEHHOCTU TPYI0JII00US, MTHTEPEC K PA3TMUHBIM
chepam mnpodecCHOHANBHOM JEeATEIbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €€
MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymied mpodeccnn u
pealin30BbIBaTh COOCTBEHHBIE >KM3HEHHbIE IJIaHbl, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTHYeCKOMYy 00pa30BaHHUIO U CaMOOOpPa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HU,
TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PELICHUU MPAKTUYECKUX 3a]1a4 MaTeMaTH4eCKOM
HaIpaBJIeHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

cOPMHPOBAHHOCTh  JKOJOTUYECKOW  KYJbTYypbl, TMOHUMAHUE  BIIHSHUS
COIIMAJIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLUAIBHOU
Cpellbl, 0OCO3HAHUE II00ATBHOTO XapaKTepa 3KOJIOTMUECKUX MPOOJIeM, OpUEHTAIUS Ha
NPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM JUIsl pelieHus 3a1a4d B 00J1acTH OKpY>Karollen



Cpelbl, IJIAHUPOBAHHE TOCTYNKOB WM OIEHKHM HX BO3MOXHBIX IOCIEACTBUNM st
OKpY’Karolen Cpeibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PECHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKHU, MOHUMAHUE MaTEMaTUYECKOU
HAyK{ Kak c(ephbl YEITOBEUECCKOU NEATeTLHOCTH, dTAMOB €€ Pa3BUTUS U 3HAYMMOCTH
JUIS pa3BUTHS LIMBUJIM3AIMH, OBJIAJICHHE S3BIKOM MaTeMaTHKH U MaTeMaTH4YeCKOU
KYJBTYPOM KaK CPeJICTBOM IMO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATH IPOCKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUS

ba3oBble 1oruyeckue 1efMcTBUA:

BBISIBIIITH W XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKKM MaTeMAaTHYECKUX
O00OBEKTOB, MOHATUH, OTHOIICHUN MEXy MOHATUSIMH, (POPMYIUPOBATH OMPEIEICHUS
MOHSTUN, yCTaHABIMBATh CYIIECTBEHHBIA NMPU3HAK KIACCHU(UKAIIUU, OCHOBAHUS JJIs
000011IEHNS U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3A;

BOCIIPUHUMAT, dbopMmynupoBaTh M TPEoOpa3OBBIBATH  CYKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHS B
dakTax, MaHHBIX, HAOMIOACHUSAX W YTBEPKICHHSX, TMpeiaraTb KPUTCPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTh BBIBOJIBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHH M, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

MPOBOJNTH CaMOCTOSITEIBHO JOKA3aTENbCTBA MAaTEMaTHYECKUX YTBEPKIACHHUN
(mpsiMBIe ¥ OT TPOTHUBHOTO), BHICTPAWBATh APTYMEHTAIIUIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHus: yaeOHoM 3aaun (CpaBHUBATH HECKOJIBKO BAPUAHTOB
perieHus1, BRIOUpaTh Hanboee MOIXO AN ¢ YIETOM CaAMOCTOSITEIIbHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBbIe ucciaeaoBarebCKHeE AeiicTBUA:

WCIIOJIb30BAaTh BOMPOCHI KAaK KCCICIOBATEIHCKAN WHCTPYMEHT TIO3HAHUA,
dbopMyIHUpOBaTH BOMPOCH, PUKCUPYIOITNE TPOTHBOPEUHE, TPOOIEeMy, yCTaHABIUBATD
UCKOMOE M JaHHOe, (HOPMHpPOBATh THIOTE3Y, apTyMEHTHPOBATh CBOIO IMO3HUIIUIO,
MHEHUE;

IPOBOJAUTH CAMOCTOATEIBHO CITITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIET0BAHUE TIO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCcKOro OOBEKTa, SBJICHMS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;



CaMOCTOATENLHO (POPMYIHPOBaTh OOOOIIEHHST W BBIBOJLI IO pe3yJbTaTaM
MPOBENEHHOTO HAOMIOACHUS, HCCIIEIOBAHUS, OLICHUBAThH JOCTOBEPHOCTD MOTYUYEHHBIX
pe3yIbTaTOB, BBIBOJIOB M 0000IIIECHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpollecca, a TaKXKE BBIIBUTaTh
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISATh I€PUIIUTHI MHGOPMAIIMK, JAHHBIX, HEOOXOIUMBIX JIsI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1au;

BbIOHMpaTh MH(OPMALIUIO W3 MCTOYHUKOB PA3UYHBIX THUIOB, aHAJIW3UPOBATh,
CHUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATh UH(DOPMAILIMIO PA3IUYHBIX BUIOB U (POpM
IIPEICTaBICHNUS;

CTPYKTYpUpOBaTh WHGOPMAIUIO, TPEACTABIATh €€ B PA3IUYHBIX (PopMmax,
WJLTIOCTPUPOBATH TpadUUECcKH;

OLIEHUBATh Ha/IEKHOCTh UH(POPMALIMU 110 CAMOCTOSITENIEHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

Oo0wmenne:

BOCIPUHUMATh U (HOPMYJIHUPOBATh CYKJIEHHUS B COOTBETCTBUU C YCIOBUSIMHU U
LEJSIMUA OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U
NIMCBMEHHBIX TEKCTAX, JAaBaTh MOSICHEHUS 10 XO1y PEIICHMS 3a/1a4i, KOMMEHTHUPOBATh
NOJIyYEHHBI PE3yNbTAT;

B XO0/I€ OOCYXKIEHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOH TEMBI,
po0JIeMBbI, pelaeMoil 3a/1a4u, BbICKa3bIBaTh MJIEH, HALICIICHHBIE HA MOUCK PEIICHMS,
COMOCTAaBIISAITh CBOU CYXACHUS C CYXICHUAMH JPYTUX YYaCTHUKOB JHMAJIOTa,
oOHapy’KHUBaTh Pa3IM4Me U CXOJICTBO MO3UIIMI, B KOPPEKTHOH (popme popMynrpoBaTh
pa3HOIIIaCHsl, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YJIbTAThl PEIIECHUs 3aJadyM, SKCIEPUMEHTAa, HCCIEIOBAHUSA,
IPOEKTa, CaMOCTOSITENIbHO BBIOMPAaTh (OpMAT BBICTYIUIGHMS € Y4€TOM 3ajad
NpEe3eHTAlUU U OCOOCHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJISATh TUIaH, QJITOPUTM PEILICHUs 3aJlaud, BBIOMpPATh CIOCOO PEIICHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI NHTE/JIEKT:

BJIaJIETh HaBbIKAMHM MO3HABATEJILHOM pedIeKCHU KaK OCO3HAHMSI COBEPIIIAEMBIX
JNEeUCTBUH W MBICIUTEIBHBIX TMPOILIECCOB, MX Pe3YyJbTAaTOB, BJIAJETh CHOCOOAMHU
CaMOITPOBEPKHU, CAMOKOHTPOJISI TIpoliecca W pe3yJibTara PEIICHUs MaTeMaTHYeCKOU
3a/1auy;



NpPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTHh MpPH PELICHUU 3a/JayH,
BHOCHUTHh KOPPEKTHBBI B JCATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX,
HalICHHBIX OIMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJbTaTa IEH U yCIOBUSAM, OOBSACHATH MPUIHHBI
JOCTHKEHUSI WJIM HEJIOCTIXKCHUS PE3yJIbTaTOB JAEATENbHOCTH, HAaXOAWUTH OIIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTh:

MOHMMATh M WCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBUIYaTbHOU
paloTHI MPH pelIeHUuU y4eOHBIX 3a/1a4, MPUHUMATH 1€ COBMECTHOM JESTEIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboThl, pacrhpeienarTb BUIbl padoT,
JIOTOBAapUBaThCsA, OOCYKIaTh MpOLECC M pPe3yabTaT padoThl, 0000UIaTh MHEHHUA
HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (00CyxkAeHHUS, OOMEH MHEHHUI,
«MO3TOBBIE MITYPMBD) U MHBIE), BBITIOIHATH CBOIO YaCTh pabOThI U KOOPJAUHUPOBATH
CBOM JICHCTBUS C JPYTMMH YJICHAMH KOMAaH]Ibl, OIIEHUBATh KA4ECTBO CBOETO BKJIaja B
OOIIMI MPOAYKT IO KPUTEPUSAM, CHOPMYITHMPOBAHHBIM YUaCTHUKAMHU B3aUMOIEHCTBUSI.

HPEAMETHBIE PE3YJIbTATDBI

K xoniry 11 kiacca oOyyaromuics HayquTCst:

e CBOOOJHO ONEPUPOBATH TMOHATUAMHM, CBSI3AHHBIMU C LIMJIMHIPUYECKOM,
KOHUYECKOM U CPEepUYecKOl MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI
MOy YEeHHUS;

e ONEpPUPOBATH MOHATUSIMH, CBA3aHHBIMHU C TEJAMHU BpAIICHUS: IHIMHIPOM,
KOHYCOM, c(hepoit u mapom;

e pacno3HaBaTh Teja BpameHus (HUIMHAP, KOHYC, cepa U map) u oObACHATD
CIIOCOOBI MOTYUYEHUS TN BPALLECHUS;

e KJAacCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;

e BBIUUCIATH BETUYHUHBI 2JIEMEHTOB MHOTOTPAHHUKOB U TE€JI BpallleHus, 00bEMBI
M IUIOIIAAM TIOBEPXHOCTEW MHOTOTPAHHUKOB MW T€JI  BpalleHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HOpMYJI;

e CBOOOJHO OMNEPUPOBATH MOHATHSMHU, CBA3aHHBIMH C KOMOHWHAIMSIMU Tel
BpallleHuss U MHOTOIPAHHUKOB: MHOTOTPAHHUK, BIMCAaHHBIA B cdepy u
OINKCaHHBIA OKOJO cdepbl, chepa, BNUCAHHAS B MHOTOIPAHHUK WU TEJIO
BpalICHUS;

e BBIUUCIATh COOTHOUIEHMSI MEXIY IUIOIIAASIMHU MOBEPXHOCTEN M 00bEMaMu
IT0JTOOHBIX TEI;

e U300paxaTh U3ydaembie (PUTYpHI, BHITOIHATH (BBIHOCHBIE) TNIOCKUE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BUJl CBEPXY, COOKY, CHU3Y, CTPOHUTD
CEUEHUs TEJI BPAILCHUS;



U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (UTrypax, MPEJCTABICHHYI Ha
4epTekax U pUCyHKax;

CcBOOO/IHO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIE€paIMi HaJl BEKTOPAMH;

3a]1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
penaTh TeOMETPUYECKUE 331a4l Ha BBIUYMCICHUE YIJIOB MEXIY NPSAMBIMUA U
IJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUM OT TOYKH JI0 IIJIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPH PEIICHHH;

CBOOOJHO ONEPHUPOBATh MOHATHSIMH, CBSI3aHHBIMH C JBUKEHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUN;

BBIMOJHATh HM300paKEHUST MHOTOTPAHHMKOB UM TeJl BpallleHus Npu
NapaJyIe]IbHOM ~ IIEPEHOCE,  LEHTPAJIBHOM  CHUMMETPHH,  3€pKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00US;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpPAILCHMS: CEUYCHHs LMIMHIpA
(mapanienbHO M NEPIEHIUKYJISAPHO OCH), CEYEHHUs KOHyca (IapasuleibHble
OCHOBAHUIO U MPOXO/SILME Yepe3 BEPILNHY ), CEUCHHUS 11apa;

UCIIOJIB30BaTh METOJAbl TIOCTPOCHUSI CEUYEHUMH: METOJ CIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH;
JTIOKa3bIBATh T€OMETPUUECKHUE YTBEPKIACHMUS;

IPUMEHSATh FT€OMETpUUEcKHe (aKThl AJIsl PEIICHUs CTEPEOMETPUUECKUX 3a/1a4,
IIPEATNOIATal0IMX HECKOJIBKO LIArOB PELICHUs, €CJIIM YCIOBHSI IPUMEHEHUS
3aJlaHbl B IBHOM U HESIBHOM (hopMme;

pemiath 3aJadyd  Ha JOKAa3aTeIbCTBO MATEMaTHYECKUX OTHOLIEHUH U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMUNH;

IPUMEHATH IPOrPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1aY;

MPUMEHSTH NOJIyYeHHbIC 3HAHUSI HAa TIPAKTUKE: CPABHUBATh, AHAJIM3UPOBATH U
OLICHMBATh peajbHbIE CUTYALIMH, TPUMEHSATh U3yUYECHHbIE MIOHATHS, TEOPEMBI,
CBOICTBA B IIPOILIECCE TIOUCKA PEUICHHUs] MaTeMaTHYeCKu chopMyIMpOBaHHON
npoOJsieMbl, MOJIEIMPOBATh pEajbHbIE CHUTYallud Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh IOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX
NOHATUH W TEopeM, ammapara ajareOpbl, pemarb NPAKTHYECKUE 3a/ayd,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIUUMH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUHM Kak
COCTaBHOM 4acTH QpyHIaMEHTa Pa3BUTHS TEXHOIOTHIA.



11 KJIACC

4 TEMATHYECKOE IINTAHUPOBAHUE

Ne| HaunmenoBanue

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(PpoBHIE) 00pa3oBaTebHbIE

I | pa3aeoB U TeM Bceero KonTpoabHbl IIpakTHyeckue pecypcol
/ | mporpamMmmsblI e paéoTnI padoThI
n
1 AHanuTnyeckas 15 1 Bbubmoreka LIOK https://m.edsoo.ru
reoMeTpus
2 [ToBTOpEHHE, 15 1 bubnuoreka LIOK https://m.edsoo.ru
00001IeHNEe U
cUCTEMAaTHU3alus
3HAHUM
3 O0BéM 17 1
MHOTOTPaHHUKA
4 Tena BpareHus 24 1 Butimoreka LIOK https:/m.edsoo.ru
5 ITmomammn 9 1 Bubmnoteka LIOK https:/m.edsoo.ru
ITIOBEPXHOCTHU U
00BEMBI KPYTJIBIX TEJ
6 JIBrkeHus 5 1 Butimoreka LIOK https:/m.edsoo.ru
7 [ToBTOpenue, 17 2 Bubnunoteka LLOK https://m.edsoo.ru
0000111eHHE U
cUCTEeMaTH3aIns
3HAHUMN
OBIIEE KOJIMYECTBO 102 8 0
YACOB IIO
ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBo 4acoB

Bcer
0

KonTp
OJIbHBI
e
pador
bl

IIpakTn
YyecKue
padoThI

Jlara
HU3yYeH
us

DJIeKTPOHHbIe N (ppoBbIe 00pa3oBaTe/IbHbIE
pecypchl

[ToBTOpEHHE TEMBI
"Koopaunatsl BeKTOpa Ha
IJIOCKOCTHU U B IPOCTpaHCTBE"

IToBTOpEHME TEMBI
"CkansipHOe POU3BEICHHE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Beluncnenue yria Mexy
BEKTOPAMH B ITpocTpaHcTBe"

[ToBTOpEHME TEMBI
"VpaBHeHHE MIPSIMOH,
IIPOXOJAIIEH Uepes3 ABe
TOYKH"

YpaBHEHHE IIIOCKOCTH,
HOpMaJIb, YpaBHEHHUE
IIJIOCKOCTH B OTpPE3Kax

YpaBHEHUE IOCKOCTH,
HOpMaJlb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

\]

BekropHoe npousBeieHue

JIuHeliHbIe HEpAaBEHCTBA,
JIMHENHOE
IPOrpaMMHUPOBaHUE

11



JIuHeitHbIe HEpaBEeHCTBA,
JIMHEMHOE
IPOrpaMMHUPOBAHUE

10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mexmy
PSIMBIMU B
MHOTOI'PAaHHHUKAX

11

AHaIUTHYECKUE METOIBI
pacuéra yriia Mexmy
IUIOCKOCTSIMH B
MHOTOI'PaHHHKAX

12

dopmya pacCTOSHUS OT
TOYKH /10 IJIOCKOCTH B
KOOpAMHAaTax

13

Haxoxnenue paccrostHuii OT
TOYKH JI0 TJIOCKOCTH B Ky0e

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 IUIOCKOCTHU B
IIPaBUJIIbHOM IUPAMUJIE

15

KonTponbnas pabota
"AHanuTu4uecKas
reoMerpust”

16

CeueHus MHOTI'OIr'paHHUKOB!
CTaHJApTHBIC
MHOTI'OIrpaHHUKH

17

CeueHus MHOT'OT'PaHHUKOB!
METO/J CJICI0B

18

CeueHust MHOTOTPAHHUKOB:
CTaHJIapTHI)Ie IIJIOCKOCTH,
MePECECUCHUS IPSAMBIX U
MIOCKOCTEH

19

HapaJ'IJ'ICJIBHBIC MpAMBbIC U
IIJIOCKOCTH: MapaJlJICJIbHBIC
CCUCHUA
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20

[TapannenbHbIE IPSIMbBIE U
IIJIOCKOCTH: PACU€T
OTHOUIIEHUM

21

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbI MEXTY
CKpCIIUBAOIINUMHUCA
IPSIMBIMU

22

[IepnieHauKyIsIpHBIE
IPSIMBIE U TUNIOCKOCTH:
CTaHJapTHBIE Napbl
NEPIEHIUKYJISPHBIX
IIJIOCKOCTEN U NPSMBIX,
CUMMETpUN
MHOT'OI'PAHHUKOB

23

[lepnenaukymnsipHbie
IpsIMBbIE U TNIOCKOCTHU:
Teopema o0 Tpex
NEePIEeHIUKYIIIpax

24

[IepnieHauKysIpHBIE
IPSAMBIE U IIOCKOCTH:
BBIYMCIICHHUS JIJIVH B
MHOT'OIPaHHHUKAX

25

[ToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB,
bopMyIIBI 715 TUTOIIAACH,
coo0paxeHus mogoous

26

[ToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB,
bopMyIIBI 715 TUTOTIAICH,
co00paxeHus moao0us

27

IToBTOpEHME: MIIOIIAAN
MHOT'OYTI'OJIbHUKOB,
bopMyIIBI 1S TUTOTIAICH,
coo0paxeHus mogoous

13



28

IImomaau ceuenuit
MHOTOIPAaHHHUKOB: TUIOIIA M
MOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHUs
nmonoous

29

IImomaau ceuenuit
MHOI'OI'PaHHHUKOB: IIOIIAH
IIOBEPXHOCTEH, Pa3pe3aHus
Ha 4acTu, COOOpaKeHus
no100ust

30

KonrponsHas pabora
"[ToBTOpEHME:
MHOTI'OI'PaHHHUKH, CEUEHHSI
MHOTOTPaHHHUKOB"

31

0O0BéM Tenna. O0beEM
PSIMOYTOJIBHOTO
napajuleenumne/ia

32

3agauu 00 yABOEHHH Ky0a, O
KBajparype Kyoa; o
TPUCEKLIUH yIiia

33

CrepeomeTpuieckue
3aJauu, CBSA3aHHbIE C
00BEMOM MPSMOYTOJIHHOTO
napajsenenuneaa

34

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BEMaA MPSIMOYTOJILHOTO
napajiesenuneaa

35

O0BEM MPSAMOI TPU3MBI

36

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
BbIUHCIIEHHEM 00bEMOB
IPSIMOM TIPU3MBI
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37

[IpuknagHbie 3a1auu,
CBSI3aHHBIE C 00BEMOM
PSMON MPU3MBbI

38

Brrurcnenue 006EMOB TEI C
MIOMOIIBIO OMPEIETIEHHOTO
unTerpaa. OobéM
HAKJIOHHOMN MPHU3MBI

39

Brrurcinenune 00bEMOB TEI C
MIOMOIIBIO OMPEAETIEHHOTO
uaTerpaia. OobéEM
UPAMUJIBI

40

dopmyna 00bpEéMa
nupamuibl. OTHOIICHUE
00bEMOB MUPaMU/I C OOIITUM
yIII0M

41

®dopmyna o0bEMa
nupaMuibl. OTHOLLIEHUE
00bEMOB IMUPaMHU/ C OOIITUM
yTIIOM

42

Crepeomerpuueckue
3aJ1a4M, CBI3aHHEIC C
00BEMaMH HAKIIOHHOH
MIPU3MBI

43

CrepeomMerpuueckue
3aJ1a4uM, CBSI3aHHBIE C
00BbEMaMuU TMPaMHU/IbI

44

[IpuxknagHeie 3axa4n Mo
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[Tpuknagneie 3a/1a4u MO
teme "O0bEMBI TEN",
CBsI3aHHBIE C 00HEMOM
TUPAMHU/IBI
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46

[Ipumenenue 06 bEMOB.
Brrancnenue paccTostHUS 10
TUIOCKOCTH

47

KontponsHas padora
"O0BEM MHOTOIrpaHHHUKA"

48

Hunusapuueckas
MOBEPXHOCTh, 00pa3yolre
UWIAHIPUYECKON
IIOBEPXHOCTHU

49

s ap. Hpsamoi
KpYTrOBOM LIMIUHIP.
[Imomane MoBepxHOCTH
LWIMHIpa

50

KoHuueckas MOBEpXHOCTb,
00pa3yroIre KOHUIEeCKOM
noBepxHoctu. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO, TTapajuIebHON
TUIOCKOCTH OCHOBaHUSI

52

Y ceu€HHBII KOHYC.
N306paxkenne KOHyCOB U
YCEUEHHBIX KOHYCOB

53

ITimomanes 00KOBOI
MOBEPXHOCTH U MOJTHON
MTOBEPXHOCTH KOHYCa

54

[Tnomans 6okoBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTU KOHYCa

55

CrepeomMeTpruYECKHE 3a/1a9n
Ha J0Ka3aTeIbCTBO U
BBIYHUCIICHUEC, TIOCTPOCHUEM
CEYeHMUH IIMIMHAPA, KOHYyca

56

CrepeomeTpuyuecKue 3a1aum
Ha JIOKa3aTeIbCTBO U
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BBIYHCIICHHE, IOCTPOCHUEM
CEUYEHHU IIUIMHApPA, KOHYyCa

57

[Ipuknagabie 3a1a9H,
CBSI3aHHBIE C LIJIMHJIPOM

58

[Tpuknagubie 3a1a9H,
CBSI3aHHBIE C IJIMHJIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl U mapa
¢ miockocThio. Kacanue
mapa u cepbl IMIOCKOCTHIO.
Bun u nzobpaxenue mapa

61

[Tepeceuenue cdepsl U mapa
¢ mockocThio. Kacanme
mapa u cepsl IMIOCKOCTHIO.
Bun u nzobpaxenue mapa

62

YpaBHenue chepsl.
[Tnomane chepsl u eé
yacTen

63

Cummetpusi cdepsl 1 mapa

64

CrepeoMeTpuueckue 3a1auu
Ha JTOKa3aTeIbCTBO
BBIUKCJICHHE, CBS3aHHBIE CO
chepoii u mapom,
MOCTPOCHUEM UX CEUCHHI
TUIOCKOCTBIO

65

CrepeoMeTpuueckue 3aaauu
Ha JTIOKa3aTeIbCTBO U
BBIUMCJICHHE, CBS3aHHBIE CO
chepoit u mapom,
MOCTPOCHUEM UX CEUCHHI
TUIOCKOCTBIO

66

[TpuknaaHele 3aqauu,
CBsI3aHHbIE CO chepoit u
1apoM
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67

[ToBTOpEHME: OKPYKHOCTH
Ha MJIOCKOCTH, BBIYUCIICHUS
B OKPYXHOCTH,
CTaHJapTHBIC TOA00US

68

Paznuunnie koMOUHAIIUU
TEJ BpallleHUs U
MHOTOI'PAaHHUKOB

69

3anauu no teme "Tena u
MIOBEPXHOCTHU BpalieHus"

70

3amauu o Teme "Tena u
MOBEPXHOCTHU BpalieHus"

71

KoHnTtposnbHas pabora "Tema
Y TIOBEPXHOCTH BpalleHus"

72

O6bém nunuaapa. Teopema
00 00BEMeE npsAMOro
HUJIUHAPA

73

Brerurcnenue 00bEMOB TE C
MIOMOII[bIO ONPEACAEHHOTO
unTerpasa. O6péM KoHyca

74

[Tnomanu 60KOBOH U
IIOJIHOM ITOBEPXHOCTHU
KOHYca

75

Crepeomerpuueckue
3a7a4M, CBSI3aHHbBIC C
BBIYHCJICHHEM 00BEMOB
IIWIMH]IPA, KOHYyCca

76

[IpukitagHble 3ana4m 1Mo
TeMe "OO0BEMBI U TLIOMIAH
TOBEPXHOCTEN Ten"

77

O0béM 11apa U MapoBOTro
cekropa. Teopema 00
00wéme mapa. [Tnomane
cheprl. CTepeoMeTpudecKue
3a/1a4y¥, CBSI3aHHBIE C
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BBIUKCIIEHUEM 00BEMOB
nrapa, mapoBOTO CETMEHTA U
IIAPOBOT0 CEKTOPA

78

[Ipukitaguelie 3ana4u 1o
teMme "OOBEMEI Ten",
CBsI3aHHBIE C 00BEMOM IIIapa
U TUIOMAbI0 cephl.
COOTHOILIEHUS MEKTY
IJIOMIAIMU TTOBEPXHOCTEH
1 00bEMaMHM MOJJOOHBIX TEIl

79

IToxoOuEble Tena B
npocrpaHcTse. M3menenue
00béMa 1pu moa00uH.
Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
BBIYHCIIEHHEM O0BEMOB TEN
U IUTOIIAJICH TOBEPXHOCTEH

80

KonTponpsHas padora
"[1nomany moBEpXHOCTU U
00BEMBI KpYTIIbIX TEN"

81

JIBM>KeHUs MPOCTPaHCTBA.
OtoOpakenus. J[BrxeHus: u
paBeHcTBO puryp. OOmue
CBOWCTBA JBHKCHUH

82

Bunasl nBmkeHnii:
NapajulebHbIN NIEPEHOC,
LEHTPAJIbHASI CHMMETPUS,
3epKaJIbHAst CUMMETPUS,
IIOBOPOT BOKPYT NPSIMOM

83

[IpeobpazoBanus nog00Hs.
[Tpsimast u chepa Ditniepa

84

FCOMCTpI/IquKI/IC 3aJa4M Ha
MPUMCHCHUEC NBUKXCHUA
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85

KoHnTtponbHas pabota
"BekTopsl B mpocTpaHcTae”

86

O06o0maroiee MOBTOPEHUE
11 moHsATHI U METO/I0B
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATH3AIUS
3HaHuii: "[lapayienbHOCTD
IPSIMBIX U IIJIOCKOCTEHN B
npocTpaHcTBe"

87

Ob6o06maromiee MOBTOPEHNE
11 mOHATUHA 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aIUs
3HaHUi: "BekTopsl B
npocTpaHcTBe"

88

Ob6o06maromiee MOBTOPEHNE
11 mOHATUHA 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLs
3HaHUi: "BekTopsl B
npocTpaHcTae”

89

Ob6o061aro1iee MOBTOpeHNE
11 moHsiTHI 1 METOZIOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHuii: "O6beM
MHOTOTrpaHHHKaA"

90

Ob6o0611aro1iee MOBTOPEHNE
11 moHITUHA 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIUs
3HaHui: "O0beM
MHOTOTpaHHHKA"

91

Ob6o0611aro1iee MOBTOPeHNE
11 moOHITUHA 1 METOZOB
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Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATU3AIUS
sgaguii: "Ilmomaan
MOBEPXHOCTH U 00BEMBI
KpyIJjbiX Ten"

92

Ob6o06maroriee MOBTOPEHNE
11 mOHATUN 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CHCTEMaTH3aIUs
3HaHui: "[lnomanu
MTOBEPXHOCTU U 00BEMBI
KpyribIX Ten"

93

HToroBasi KOHTpOJIbHAS
pabora

94

HToroBasi KOHTpOJIbHAS
pabora

95

[ToBTOpeHnue, 0600IICHNE U
CHCTeMaTH3allUs 3HAHUM

96

Hcropus pazsurus
CTEPEOMETPUH KaK HAyKH U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus pazsurus
CTEpPEOMETPUU KaK HAyKH U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus pa3Butns
CTEpPEOMETPUH KaK HayKu U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
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Y KOMIIBIOTEPHBIX
TEXHOJIOTUU

99

Uctopus pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJib B Pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHH

100

Uctopus pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJOTHH

101

Uctopus pazsutus
CTEPEOMETPUH KaK HAYKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJOTHH

102

Hcropus pa3Butus
CTEpPEOMETPUH KaK HAyKH U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI

OBILIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

11 KJIACC
Kon IIpoBepsiemble NpeAMeTHBIE Pe3yJIbLTATHI 0CBOCHHS OCHOBHOM
NMpoBepsieMoro | 00pa3oBaTeibHOI NMPOrpaMMbl CpeHero o0uero 0Opa3oBaHus
pe3yJabTara
6 ['eomerpus
6.1 OmnepupoBaTh MOHATUSAMH: IMIUHIPHYECKAs TOBEPXHOCTh, 0Opa3yromue
UWIMHIPUYECKON TOBEPXHOCTH, UWIMHIpP, KOHUYECKas IOBEPXHOCTbD,
o0pasyronme KOHMYECKOH TOBEPXHOCTH, KOHYC, cheprueckasi MOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (IIIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATD CIIOCOOBI MOJTYUEHUS TeJl BpallleHUs
6.4 KraccuduiupoBars B3aMMHOE pacoioKeHUE ChEephl M INIOCKOCTH
6.5 OnepupoBarh NOHATUSMU: IIAPOBOI CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CeTMEHTa, IapOBOW CJIOH, OCHOBAaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI0$1, IIAPOBOM CEKTOP
6.6 Beraucnare  00bEMBI W IUIOMIANM  TIOBEPXHOCTEH TN  BPALICHHUSA,
T€OMETPUUYECKUX TeJl C MpUMEHEeHHEM Gopmya
6.7 OnepupoBarh MOHATUSMH: MHOTOTPAaHHUK, BIHCAaHHBIH B chepy
OMMCaHHBIN OK0JO chepsl, chepa, BIMCAHHAS B MHOTOIPAHHUK HIIU TEJO
BpAICHHS
6.8 BBIUMCIATE COOTHOMICHUST MEXy IUIOMIAIIMU MTOBEPXHOCTEH U 00BEMaMu
MOAO0OHBIX TEJ
6.9 N300paxxaTh u3ydaemble (UTYpPBI OT PYKH W C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB ITPOCTHIX 00BbEMHBIX
¢buryp: Buj cBepxy, COOKy, CHU3Y; CTPOUTbh CEUEHHsI TeJ BpalllCHHsI
6.11 W3Bnekarb, HMHTEPOPETUPOBATH M MpeoOpa3oBbIBaTh HHMOPMALUIO O
IIPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (uUrypax, TMpenCTaBIEHHYI0 Ha
JepTeKax U pUCYHKAX
6.12 [TpumensaTs reomerpuueckue (akThl JUIS PEHICHUS CTEePEOMETPUUYECKHX
3ajad, TMPENNoyaralolinX HECKOJBKO IIaroB peHIeHUs, €CJIHA YCIOBHUS
IPUMEHEHHMs 33JJaHbl B IBHOH Qopme
6.13 OnepupoBath MOHSATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbIMonHATE  JEHCTBUA CIOXKEHHMS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKCHHSI BEKTOpa Ha 4YHCIO, OOBSCHATh, KAKHMH CBOWCTBAMH OHH
o0safaoT
6.15 [TpuMeHsATH MpaBUIIO NapalIeNIenUIe 1a P CI0KESHUN BEKTOPOB
6.16 OmnepupoBaTh NOHSATHIMH: JEKaPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOpaMH, CKaIIpHOE TIPOM3BENEHHE BEKTOPOB, KOJUIMHEApPHBIE U
KOMILJIAHAPHBIE BEKTOPHI
6.17 Haxonuth cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YUCIIO, YTOI MEXKTY
BEKTOpaMH, CKaJlsipHOE MPOM3BEACHUE, PACKIAAbIBaTh BEKTOP IO JABYM
HEKOJJIMHEApHBIM BEKTOpaM
6.18 3amaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CHCTEME KOOPAMHAT
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6.19

Pemarp mpocreiinue reomMeTpuyeckue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOT'O METO/a

6.20

PemraTe 3aJadyd Ha J0Ka3aTCJIbCTBO MATCMAaTHYCCKHUX OTHOIICHUH U
HaxXOXXIACHUC T'COMCTPHUYCCKUX BCJIIMYUH I10 06pa3uaM WM aJIropurMam,
IIPUMCEHAA U3BECTHBIC METOAbI IIPU PCIICHUHN CTAHAAPTHBIX MAaTEMATHYCCKUX
3aga4

6.21

[IpumensTh mpocTellive MporpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMbI ITPHU PEUICHUU CTEPEOMETPUUCCKUX 3a]1a4

6.22

[IpuBoauTE HpUMEpbl MATEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpHUpPOAE U
YKU3HH, PACIIO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

IIpuMeHATH NOJIydeHHBIE 3HAHUSA Ha IMPAKTUKE: aHAIU3UPOBATH PEAIbHBIE
CUTyallUU U NPUMEHATH U3YUYEHHBIC IOHATUS B IIPOLECCE IOUCKA PELICHUS
MaTeMaTHYeCKH CPOPMYIMPOBAHHONW MPOOIEMBI, MOJICIUPOBATh pealbHBIC
CUTyallUM HA $A3bIKE T€OMETPHUM, HCCIEI0BATH IIOCTPOEHHBIE MOJEIH C
HCII0JIb30BAHUEM I€OMETPUYECKUX MOHATUN U TEOpEM, ammapara anreopsl,
pelaTh NpaKkTUYECKUE 3aa4H, CBSI3aHHbIE C HAXOKICHUEM F€OMETPUYECKUX
BEJINYUH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMeHT COIePKAHUSA

6

I'eomeTpus

6.1

[{mmHaprYecKas TOBEPXHOCTh, 00pa3yIoNMe HMIMHAPUIECKON MOBEPXHOCTH, OCh
LWIMHAPUYECKOW MoBepXHOCTU. LlummHap: ocHOBaHMS M OOKOBas IOBEPXHOCTH,
o0pasyromiast ¥ 0Ch, IJIOUIA/Ib OOKOBOW M MOJHOW OBEPXHOCTH

6.2

Konunueckasi moBepXHOCTb, 00pa3yloniye KOHNYeCKOW MOBEPXHOCTH, OCh U BEpILIUHA
KOHMYECKOW MOBepXHOCTH. KoHyc: ocHOBaHME W BepuIMHa, OOpasyromas U ocCh,
Iomaas OOKOBOW M IOJTHOM IOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyrolme Hu
BBICOTA, OCHOBAHWMSI M OOKOBAsl IOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paanuyc, AUaMeTp, IUIOMAas MOBEPXHOCTU cdepbl. B3anmuoe
pacriosiokeHue chepbl M IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIONaah

chepbl

6.4

N300paxxeHue Tea BpallleH!s Ha IUIOCKOCTH. Pa3BépTka nMianMHApa U KOHyca

6.5

KomOunanmu ten BpamieHus ¥ MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMHCAHHBIN OKOJIO
ctepsl, chepa, BircaHHasi B MHOTOTPAHHUK, WM TEJIO0 BPAILICHUS

6.6

[Tonsitue 06 o06bEme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapajuiesienunena u ciueacTsus u3 He€. O0bEM HWIMHIpPA, KOHYCA.
O0béM 11apa U mIoIma s chepbl

6.7

[TomoGHbIe Tena B nmpocTpancTBe. COOTHOUICHUS MEXIY IIONIAIIMHU TOBEPXHOCTEH,
00BEMaMH MTOOOHBIX TEI

6.8

CeveHnss mMAMHIpa (MapauiebHO W TEPHEeHIUKYJSIPHO OCH), CEYeHHMs KOHyca
(mapajuienbHOE OCHOBAHMIO U IPOXOdIIee Yepe3 BEPIIMHY ), CEUEHHUs I1apa

6.9

Bektop Ha miockocth M B mnpocTpaHcTBe. CIIOXKEHME M BBIYUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasimokeHue BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno napamnenenunena. Pemenue 3aga4, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICVCTBUI C BEKTOPAMH

6.10

[TpsimoyronbHass cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiiine 3amauM B KOOpAMHATaX. YTroil MexXay BekTopamu. CkaispHoe
IIPOU3BEICHNE BEKTOPOB. BBIUNCIEHME YIVIOB MEXAY MNPSMBIMH U IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I ITPH PEIICHUH T€OMETPUUYECKUX 3a/1a4
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6.ITIPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Koxa
NpoBepPsIeMoOro
TpeOOBaAHNS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

1

Brnagenne wmerogamu J0Ka3aTeNbCTB, alrOpUTMaMU pElICHHs 3ajady;
yMeHue (OpMyIHpOBaThL M OMNEPUPOBATH TOHATUSMU: OIpeEAeTICHHE,
aKcuoma, TEOpeMa, CJEACTBUE, CBOMCTBO, IPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHUIIbHBIE (POPMYIUPOBKH; MPUMEHATh UX; YMeHUE (OpMYIHPOBATH
0o0paTHOE W TPOTUBOIMOJIOKHOE YTBEpPXKIEHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJb30BATH METOJ MaTEMaTUYECKOM HHIYKIIHH;
MIPOBOJUTH JJOKA3aTeNbHbIE PACCYKICHUS MPU PEUICHUM 3a/1ad, OLIEHUBATh
JIOTUYECKYI0  IPaBWIBHOCTb  PACCYXACHUH; yMEHUE  OIEpPUpPOBATH
MOHATUSIMU: MHOXECTBO, IOJMHOKECTBO, ONEpallMU HaJ MHOXXECTBAMU;
YMEHHUE UCTIOIb30BATh TEOPETUKO-MHOXKECTBEHHBIN alnapar Juisl O1CcaHus
peanbHBIX MPOLECCOB U SIBJICHUW W MpPHU PELICHUM 3a/1ad, B TOM 4YHCIIEe U3
IpyruX y4eOHBIX TPEIMETOB; YMEHHE OINEpPUPOBATH MOHATHIMHU: Tpad,
CBSI3HBIN Trpad, AepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 3a/laBaTh U
OIKCHIBATh Tpadbl Pa3IUYHBIMH CIIOCOOAaMU; HCIIOJIB30BaTh Tpadsl HpU
pelIeHuu 3a1a4y

YMeHue onepupoBaTh IOHATUSMHU: HATypalbHOE YHCIIO, LEJN0E YUCIIO,
CTENEHb C LEBIM IT0KA3aTeIeM, KOPEHb HATYPAJIbHOM CTENEHH, CTEIIEHb C
palMOHAIBHBIM I10KA3aTENIEM, CTENEHb C JACHCTBUTEIBHBIM IOKA3aTelleM,
JgorapumM uMciaa, CHHYC, KOCHHYC W TaHI€HC IPOU3BOJBHOIO YHCIA,
OCTaTOK IO MOJYJIIO, PAallMOHAJIBHOE YHCJIO, HMPPALMOHAIBHOE YHCIIO,
MHO>KECTBA HaTyPaJIbHBIX, LI€JIbIX, PALIMOHATbHBIX, JEUCTBUTEIbHBIX YUCEIL;
YMEHUE UCMOJb30BaTh NPU3HAKU JIEIMMOCTH, HAMMEHBIIMH O0Ommii
JIeNIUTeNb U HAaUMEHblIee o01ee KpaTHoe, anroput™ EBkiuaa npu pemeHuu
3a]1a4; 3HAKOMCTBO C Pa3JINYHBIMU NTO3ULIMOHHBIMU CUCTEMAMHU CUMCIICHUS;
YMEHHE BBINIOJIHATH BHIYMCIEHUE 3HAYCHUH U npeoOpa3oBaHus BbIpaKEeHHH
CO CTeNeHsAMH U Jorapudmamu, mpeodpa3zoBaHus APOOHO-PALMOHATIBHBIX
BBIPKEHUI; yMEHHE ONEepUpOBaTh MOHITUSIMU: I1OCIEI0BATEIbHOCTD,
apudmernyeckas mporpeccus, reoMeTpuueckas mporpeccusi, 6€CKOHEYHO
yObIBafomiasi ~ reoMeTpHueckass  HpOrpeccus; YMEHME  3aJaBaTh
MOCIIEZIOBATEIBHOCTH, B TOM YHUCJIE C MOMOIIBIO PEKYPPEHTHBIX (hopmy;
YMEHHME ONEPUPOBATh IMOHATUSAMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOIYJIb M apryMEHT KOMIUIEKCHOTO uucia, (popma
3alUCH KOMIUJICKCHBIX 4uceNl (reoMeTpuyeckasi, TPUTOHOMETpUYEcKas W
anreOpandeckasi); yMeTh TIPOW3BOAUTH apU(PMETHUECKUE JEUCTBHUS C
KOMIUIEKCHBIMA ~ YHCJaMH;  [PUBOJUTH  INPUMEPHI  HCIIOJI30BAHMSA
KOMIUIEKCHBIX YHCEN;, OIEpUpOBaTh MOHATUSAMH: MaTpuma 2x2 m 3X3,
ONPEAEIUTEND MAaTPUILIbl, TEOMETPUUECKHI CMBICII ONPEAEIIUTEINS]

YMeHue onepupoBaTh MNOHATUSMU: pallMOHANBHBIE, HPpPaLMOHAJIBHBIE,
MoKa3zaTejabHble, CTENEHHbIEC, JOorapu(@MUUecKue, TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHUE ONEPUPOBATH NOHITUIMMU:
TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUe, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMAa YpaBHEHHMH W HEPaBEHCTB, PAaBHOCWIBHOCTb YPABHEHUH,
HEPABEHCTB U CUCTEM; YMEHUE PEIIaTh YPABHEHM S, HEPABEHCTBA U CUCTEMBI
C INOMOUIBIO PA3JIMYHBIX NPUEMOB; pEIIATh YPAaBHEHHs, HEPABEHCTBA U
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CUCTEMBI C ITapaMeTPOM; IIPUMEHATh YpaBHEHU s, HEPABEHCTBA, X CUCTEMBI
JUISL PEIICHUS MaTeMaTHYeCKUX 3a7ad W 3a]ad U3 Pa3IMIHbIX 00IacTeid
HAyKU ¥ pealbHON KU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKUUS, UYETHOCTh (DYHKIHH,
NEPUOJUYHOCTh (YHKLIMH, OrPaHMYEHHOCTh (YHKIHMH, MOHOTOHHOCTb
¢byHKIMH, 3KcTpeMyM (yHKIMH, HanOoJbIlee M HAaMMEHBIIEEe 3HAUYCHUS
(GYHKIMH Ha NMPOMEXYTKE, HEIpepblBHAs (YHKLHMSA, aCUMITOTHI rpaduka
¢GyHKIMH, TIepBasg W BTOpas MpPOM3BOJAHAs (YHKIHH, T€OMETPHUECKUI U
¢u3nyeckuif CMbBICI TPOU3BOJHOM, IEpBOOOpa3HasA, ONpeaeIEHHBIN
UHTETpaj; yMEHHE HAaXOAWTh AaCUMOTOTHI Tpaduka (yHKIHUH; YMEHHE
BBIUUCIIATh IPOU3BOJIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIUU
(GyHKIMH, HAXOUTh ypaBHEHUE KacaTelbHOH K rpaduKy QyHKIUH; yMEHHE
HaXOJUTh MPOU3BOJHBIC 3JEMEHTapHBIX (DYHKIMI; yMEHUE HCIOIb30BATh
MPOU3BOHYIO JUIS HWCCIEAOBaHUS (DYHKIMH, HAXOIUTh HAWOONBIINE U
HauMEHbUIME 3Ha4YeHUs (QYHKIMHA; CTPOUTh IpadUKd MHOIOWIEHOB C
WCIOJB30BAHMEM  alllapaTa MaTeMaTW4YecKOro aHaliu3a; MPUMEHSTh
IIPOU3BO/IHYIO Ul HAXOXJIEHUS HAWIY4lIEero pelIeHUs B NPUKIIAJHBIX, B
TOM YHCJIE COIMAIbHO-DKOHOMUYECKHX M (PH3MUECKUX 3a7auax; HaXOAUTh
IUIOIIAAN U 00BEMBI (GUTYp C MOMOUIbIO MHTErpalla; IPUBOIUTH NPUMEPHI
MaTeMaTHYeCKOTO MOJICIMPOBAHUS C MOMOIIBIO TU(dEpeHITHaTBHBIX
ypaBHEHUH

YMeHue onepupoBath NOHATHAMH: TpaduK GyHKINUU, oOpaTHAs (QyHKIHSA,
KoMno3uuuss (GyHKUMHA, JnHeHHas QyHKOUsS, KBaapaTuyHas (QyHKIMS,
panyoHanbHas (QYHKIMS, cTeneHHas QYHKIUS, TPUTOHOMETPHUYECKHE
¢yHKIMH, OOpaTHblE TPUTOHOMETpPHUYECKHE (YHKIMM, TMOKa3zaTelbHas M
norapu@muueckas (yHKLUHUU; YMEHHE CTPOUTHh TIpadUKH H3YUEHHBIX
(GYyHKIMH, BBITOIHATH MpeoOpazoBaHus rpaukoB QyHKIHHA, HCHIOIb30BATh
rpaduKu ISl U3y4EeHUs IPOLIECCOB U 3aBUCUMOCTEH, TPU PELLIEHUH 3a/1a4 U3
JApyrux y4eOHBIX NpPeAMETOB U 3aJad M3 pPealbHON KHM3HM; BBIpaXKaTb
(hopMynaMy 3aBUCUMOCTH MEXIYy BEIMUYMHAMU; UCIOJB30BaTh CBOMCTBA U
rpaduku (GyHKIMHA JUId pelleHus ypaBHEHUH, HEPaBEHCTB W 3ajady C
napaMeTrpamu; H300paxkaTb Ha KOOPAWHATHOM IIJIOCKOCTM MHOKECTBa
pelIeHNl YpaBHEHUI, HEPABEHCTB M UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3aJaud pPa3HbIX THUIOB (B TOM YHCIIE Ha
MPOLEHTHI, OJM U YacTH, Ha JBI)KEHHE, paboTy, CTOMMOCTb TOBApOB M
yCIIyT, HaJIOTH, 33Ja4d M3 O0JIaCTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCAaMM); COCTABIATH BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA U HX
CHCTEMBl II0 YCJOBHIO 3a/layM, HCCIIEAOBaTh IOIYYEHHOE pEIICHUE U
OLIEHUBATh MPaBJOINOJO0OHOCTh pE3yJIbTaTOB; yMEHHE MOJEIHPOBAThH
peayibHblEe CUTyallUM Ha S3bIKE MaT€MAaTHUKH; COCTaBIIATh BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U X CUCTEMBI T10 YCIOBHIO 3aJ1a4M, UCCIEA0BATh
IIOCTPOCHHBIE ~ MOJAEIM C  MCIOJb30BAaHMEM  ammapara  ajareopsl,
HUHTEPIPETUPOBATH MOJYUYEHHBIN PE3YIbTAT

YMeHne omnepupoBaTh MOHATHUSAMH: cpernHee apudmMeTHdeckoe, Meauana,
HauOospllee U HaUMEHbIIEE 3HAYEHUS, pa3Max, AUCIEPCHUs, CTAaHIAPTHOE
OTKJIOHEHHE YHCIOBOrO HaOopa; yMEHHE H3BJIEKaTh, WHTEPIPETHPOBATH
nHpOpMaIHIO, MPEICTABICHHYIO B TaOJMIax, Ha AMarpamMmax, rpagukax,
OTPaXKAIOIIYI0 CBOWCTBA PEATbHBIX IMPOIECCOB M SBICHUI; MPEACTAaBIATH
nHQOpMALIMIO C TIOMOIIbIO TaONWUIl ¥ JAWarpaMM; HCCIEI0BaTh
CTaTHCTHYECKHE JaHHBbIC, B TOM YHCIE C NPUMEHEHHEM TIpaduuecKux
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METOJIOB U IEKTPOHHBIX CPEJCTB; I'papUUECKH HCCIEeI0BaTh COBMECTHBIE
HaOJIIOACHHUS C IOMOIIIBIO TUarpaMM pacCerBaHUs U IMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CITy4aifHbIN OMBIT U ClTydailHOEe COOBITHE,
BEPOSTHOCTh CIyYaHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSATHOCTH C
UCIOJIb30BaHUEM I'pah)UUECKUX METOJI0B; MPUMEHATh (POPMYJIbI CIOKEHUS
U YMHOXXEHHUSI BEPOATHOCTEH, (OpPMYIy MOJHOW BEpOATHOCTH, (HOPMYITY
bepuynnu, komOuHaTopHbIe (DaKThl U (OPMYJIbI; OLIEHUBATh BEPOSITHOCTU
peaJIbHbIX COOBITHH; yMEHHME OIEpUPOBaTh IOHATUSAMHU: CilydaiHas
BEJIMYMHA, PACIpPEIEICHHE BEPOSATHOCTEH, MAaTEMAaTU4YECKOE OKMIaHHE,
JWCTIEPCUs. U CTaHAAPTHOE OTKJIOHEHHE CIIy4ailHOM BENIWYHMHBI, (DYHKIHH
pacmpenelleHuss W IUIOTHOCTH  PaBHOMEPHOIO, II0Ka3aTelIbHOIO MU
HOPMAJIBHOT'O paclpeIesICHUI; YMEHHUE UCIIOJIb30BATh CBOMCTBA U3YyUYEHHBIX
pacrnpeneleHui Uil pEelIeHHs 3aJad; 3HAKOMCTBO C IOHATHSAMHU: 3aKOH
0O0JIBIINX YHUCEN, METO/bl BBIOOPOUYHBIX HUCCIIEIOBAaHUI; YMEHUE PUBOAUTD
IpPUMEPbl MpPOSBICHHUS 3aKoHA OOJBIIMX 4YHUCET B MPUPOIHBIX U
OOLIECTBEHHBIX SBJICHUSAX; YMEHHUE ONEPUPOBATh MOHATHUSIMU: COUYETAHUE,
NePEeCTaHOBKa, YUCIIO COUYETaHUH, YHUCIIO MEepecTaHOBOK; OMHOM HbloTOHA;
YMEHHE IPUMEHATh KOMOMHATOPHBIE (DAKTBI U PACCYKIEHUS JUISl PELICHUS
3aJa4; OLCHMBATh BEPOSTHOCTU peallbHBIX COOBITHI; COCTaBIAThH
BEPOSITHOCTHYO MOJIEJIb U UHTEPIPETUPOBATh NOJYUECHHBINA PE3YIbTAT

YMeHHe  OmepupoBaTh  IOHATUSAMM: TOYKA, MpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA YIUIA, IDIOCKUM YroJl, IBYIPAHHBIN
yroj, TpEXTPaHHBIM yroj, CKPELIUBAIOIIMECS NPsAMBIE, [1apauIeIbHOCTD U
MEPIEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, YIoJl MEXAY NMPSAMBIMHU, YTOJ
MEXIY MPSAMOH U ILNIOCKOCTBIO, YTOI MEXKIY IUIOCKOCTAMM, PACCTOSHUE OT
TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXKIY NPSIMBIMH, PACCTOSHHE MEXKIY
IIJIOCKOCTSIMU; YMEHHE HCIIOIb30BAaTh IPU PELICHUU 3a1ad H3Y4YEHHBIC
(akThl U TEOpeMbl MJIAHUMETPUU; YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOILIEr0 MHUPA; CTPOUTH MAaTEMAaTHYECKHE MOJEIU C IIOMOIIBIO
F€OMETPUYECKUX TIOHATHM M BEIUYMH, pEIIaTh CBSI3aHHBIE C HHUMH
MIPaKTUYECKUE 3a1a4u

10

YMeHue onepupoBaTh MOHATHSAMM: IJIOWAAb (UTYphl, 00BEM (UTrypHI,
MHOTOTPaHHUK, IPaBWIbHBII MHOTOTPaHHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mnapaienenumnen, MOpu3Ma, NOuUpaMmuaa, (urypa U TMOBEPXHOCTb
BpallleHHs], IWINHAP, KOHYC, map, cdepa, Mmiomans cdepsl, MIOMAAb
MOBEPXHOCTH TNHpPaMUbl, TMPU3MBI, KOHycCa, IWIMHApA, 00BEM Kyoa,
MPSIMOYTOJIBHOIO NapajuleieNuNena, MNUPaMUAbI, IPU3MbI, LWIMHIPA,
KOHyCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUS KOHyca W LWJIMHJpA,
NapajuleIbHbIE OCH WM OCHOBaHHMIO, CEYEHHME Ilapa, IUIOCKOCTb,
Kacaromascs cepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOMTh CEUYEHHE
MHOTOIpaHHHMKa, M300paXaTh MHOT'OIPAaHHHKH, (UTYpBl M MOBEPXHOCTH
BpAIlIEHUs, UX CEUEHUS, B TOM UYHUCIIE C MOMOIIBIO 3JEKTPOHHBIX CPENICTB;
yYMEHHUE NPUMEHSATh CBOWCTBA T€OMETPUYECKHX (UTYp, CAMOCTOSTEIHHO
(dhopMynHupoBaTh ONpeeNeHHs] U3y4yaeMbIX (UTYp, BBABUTATh TMIIOTE3bI O
CBOWCTBaX M MpPU3HAKAX T'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIU
onpoBepraTb HMX; YMEHHE IPOBOAUTH KiIacCUPUKALMIO (QUryp IO
pa3NUYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOAMMBIE JOMOJHHUTEIbHbIC
MIOCTPOCHHUSI

11

YMmenune ONCprupoOBaTh IIOHATUAMMU: JIBHUKCHUC B MMpOCTPAHCTBC,
napajuieNIbHbIA MEPEeHOC, CHMMETPHUs Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOA0OWs, TMOAO0OHBIE GUTYPH; yMCHHE
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pacmo3HaBaTh paBHBIE M IMOJOOHBIE (UTYpHl, B TOM YHCIE B HPUPOJE,
UCKYCCTBE, apXUTEKTYpPE; MCIIOJIB30BaTh FT€OMETPUUECKUE OTHOIICHHS MPH
pELICHUH 3a/1a4; HAXOIUTh TeOMETPUYECKHE BEIUYMHBI (JUIMHA, YTOJ,
U0, 00BEM) IPH PEIICHUH 33124 U3 IPYTHX YUEOHBIX IPEIMETOB U U3
peaNbHON JKU3HH; YMEHHE BBIYUCIISATH T€OMETPUUCCKIE BEIMUUHBI (JUTHHA,
yroj, Iomaab, o0bEM, IUIOMAAb MOBEPXHOCTH), UCIOIb3Yys HU3y4EHHbIE
(GopMyIIBI U METOABI, B TOM YHCIE: IUIOIAJb IOBEPXHOCTH IMHPAMUIIbI,
MIPU3MBI, KOHYCa, IMIMH/IPA, TUI0Iaab chepbl; 00bEM Kyba, IpsSMOYToIbHOTO
napasuieNienueaa, MMpaMuIbl, TPU3MbI, IHHIPA, KOHYCa, [1apa; YMEHHUE
HAXOJHUTh OTHOIIEHHE 00bEMOB OAOOHBIX UTYP

12

VYMmenune OIICPUPOBATL IOHATHAMU: IPAMOYI'OJIbHAA CHUCTEMa KOOPJUWHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAWMHATBI BCKTOpa, CyMMa BCKTOPOB,
IIPpOU3BCACHUC BCKTOpAa Ha 4YHCIO, PaA3JI0OKCHUEC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOU3ZBCACHHUEC, BCKTOPHOC IIPOU3BCACHHUC, YIOJd MCKIAY
BCKTOpPAaMH; YMCHHC UCIIOJIb30BATb BeKTopHLIﬁ n KOOpI[I/IHaTHHﬁ METOA HJIA
PEIICHUA TCOMCTPUUCCKHUX 3a/lad U 3aaa4 JPYyrux y‘ICGHLIX npeamMCcTOB

13

YMeHnue BbIOMpATh NOAXOASAIINNA METOJ 7Sl pEICHHs 3a/1aui; TOHUMaHHUe
3HAYUMOCTH MATEMaTUKA B W3YYCHUU TPHUPOAHBIX M OOIICCTBEHHBIX
MPOLIECCOB M SIBJICHUN; yMEHHE pacrno3HaBaTh IMPOSBICHHE 3aKOHOB
MaT€MaTUKU B UCKYCCTBE, YMEHHUE MPUBOIUTH MPUMEPHl MATEMATHYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAyKH
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/HNEPEYEHb 2JIEMEHTOB COAEP/KAHUS, IPOBEPSAEMBIX HA

EI' 1O MATEMATHUKE
IIpoBepsieMblii 3JIeMeHT coepKAHUA
Kon
1 Yucna u BIYMCICHUS
11 Harypasbable u nensie yucina. [Ipu3Haky JeMMOCTH HEIIbIX YUCEIl
1.2 Pammonanehbie uyucina. OOBIKHOBEHHBIE W JICCATHYHBIC JpOOU, TPOIEHTHI,
OeCKOHEUHbIE TIEPHOTUUECKUE IPOOH
13 Apudmerndeckuii  KOpeHb  HaTypaJibHOW  cTeneHu.  JleWctBus ¢
apu(METHYECKUMH KOPHAMHU HATypaJIbHOU CTETIEHU
14 Crenenb ¢ nenbiM mnokaszareneM. CTeleHb C PALMOHAIBHBIM IOKA3aTEJIeM.
CBolicTBa CTENEHU
1.5 CuHyc, KOCMHYC M TaHICHC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. /lecaTuuHbie M HATYpaJIbHBIC JOTapU(PMBbI
1.7 JlelicTBuTenbHble yKciaa. ApupMETHYECKHE OINEepalud ¢ JeHCTBUTEIbHBIMU
gyrcaamu. [IpuOnkEHHBIE BBIYMCICHUS, MPaBWIa OKPYTJICHHS, NPUKHIKA H
OLIEHKA Pe3yJIbTaTa BbIUMCIICHU
1.8 [TpeoOpa3oBaHue BEIpAXKEHUI
1.9 KommiekcHble uucia
2 YpaBHEHUsI U HEPABEHCTBA
2.1 I{enpie u TpOOHO-pAIMOHATILHBIC YPABHCHHS
2.2 WppatmonaibHble ypaBHEHHUS
2.3 TpuroHomeTpuyeckue ypaBHeHHUsI
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPABHEHUS
2.5 [enble 1 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [TokazarenabpHble U JIOTapuPMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMbl JMHEHHBIX ypaBHeHHH. Onpenenurens MaTpUIbI
3 @DyHKIMH U TpadUKH
3.1 @OynK1us, cnocodsl 3aganus yHkuun. I'padpuk Gynkiun. Bzaumuo oOparHsie
¢bynkiun. YérHele u Heu€THble pyHKmU. [leproanueckue GyHKIUN
3.2 OO6nacte ompeneneHuss 1 MHOXKECTBO 3HaueHMH ¢yHkuuu. Hym dyHximm.
[TpomMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (DYHKITHH.
MaxkcumyMbl 1 MUHUMYMBI (QyHKIIMH. Hanbounbliee 1 HauMeHbllee 3HaYCHHE
(GYHKIMU HAa TPOMEKYTKE
3.3 CrenenHas (QyHKIUS ¢ HaTypajJbHBIM U LEJNbIM MoKa3zareneM. EE€ cBoiicTBa u
rpaduk. CpoiicTBa U rpaduK KOpHs N-0i CTENEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaQUKu
3.5 [Toka3zarenbHas u jorapudmMuueckas GyHKIMU, X CBOMCTBA U TpaduKH
3.6 Toukn paspbiBa. AcumntoTel rpadukoB @yHkumii. CpoiicTBa (GYyHKIH,
HENPEPhIBHBIX HA OTPE3Ke
3.7 IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCJIEA0BATENLHOCTEN
3.8 Apudmernueckass M reoMmerpuyeckas mporpeccuu. Dopmyna  CIOKHBIX

MIPOIICHTOB

30



Hagana MaTemMaTH4YeCKOro aHajmsa

4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIEC 2JIEeMEHTAPHBIX (DYHKIMN
4.2 [IpumeHeHne MpPOU3BOAHON K HCCIEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTH U
sKCTpeMyMbl. Haxoxienue HanOobIIero 1 HAMMEHBIIETo 3HAaYeHUs (PYyHKIIUU
Ha OTpe3Ke
4.3 ITepBooOpasnas. MHTErpan
S MHOXeCTBa U JIOTHKA
5.1 MHOK€eCTBO, Onepaly HaJ MHOXecTBaMu. [lnarpammbl Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KomOunaropuka
7 ['eomerpus
7.1 Durypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
74 Tesa ¥ NOBEPXHOCTH BpalICHUs
7.5 KoopauHatsl 1 BEKTOPBI
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