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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACATbHOTO, XapaKTepe OTpakeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIsl aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeNbHOCTH 4enoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIUHSAET pa3Hble BUABI y4E€OHOM M TPYIOBOM J1€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHusi mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3z30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUS
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax ABIsSIFOTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMsI pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABAaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU WU3YYEHUHU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3aJa4, pElIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B Kypce CTEPEOMETPUM IPOBOJMUTCS 3a CYET pelIeHUs 3a1ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJISIHOCTH, MBICIIEHHOTO U3MEHEHHMSI €r0 UCXOJHOTO COAEPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COAEP)KAaTEIbHbIM JIMHHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenel€éHHbIM [0 rojaaM oOy4eHwUs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJICHUE TIE€OMETPUUYECKUMU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 yaca B Henenmo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpeIIUBamoIIMecs mnpsMble. [lapamnenbHOCTh NpSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINpPABICHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: MapaJJICIbHbIC TJTIOCKOCTH; CBOMCTBA
napajienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunea; NoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApaUIe/IbHbIE W TEPIEHAUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTpaHHOTO  yTJa.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKU JO INIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIocKocTer. TeopeMa o TpEX MepIEeHINKYIIApax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOIpaHHKKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHHKA, BBIMYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs M TOJIHAS TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THUPaAMHJIA; NpaBUJIbHAS TPEYroJibHasi MHUpPaMHUAA W TPaBUIIbHbBIN
terpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
nonexasap u ukocadap. CeueHust IpU3Mbl U TUPAMU/IBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMuAax, Napajiesenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOW IPU3MBL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpPaMMbl y4yeOHOTO TpeameTa
«MaremaTnka» XapakTepU3yHTCs:

I'paknanckoe BocnMTaHue:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIMU O0YYAIOIIEroCsl KaKk aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBA, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJEHUCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUH C WX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
IIPOLIIOMY Y HACTOAILIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUHMCKON MAaTEMAaTUYECKOW IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTIKEHUN B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

DKOHOMUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JOTHYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHCHUEM JOCTIKEHUN HAYKH M ACSATEILHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYHUBOTO OYyIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYCCKUM OTHOIICHHUEM K MHUPY, BKIIOYAs SCTETUKY MaTEMaTHYCCKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCITPUMMYHMBOCTHIO K MATEMATHUYCCKUM aCTIEKTaM Pa3InIHBIX BUIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS



K CBOEMY 3JI0POBBIO (30pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHITHA U

OT/bIXa, peryJspHas ¢dusnueckas aKTUBHOCTB); buznyeckoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN
JEATEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyabiM  chepaM  TpOoPECCHOHATBHON  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e MPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYEeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUH BCEW JKU3HM; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH.

IKOJOTHYECKOEe BOCIIMTAHHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYIbTYpbl, MOHWMAHUEM BIIUSHHUS
COLMAIIBHO-?)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLMATBHOM
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTALIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW [JI1 PELICHUs 3a7ady B
0o0JaCTH OKpYy)Karomieil cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJICICTBUU JUJISL OKPY’KAIOLIEH CPEIBbI.

[{leHHOCTH HAYYHOI0 TO3HAHMS

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM MPaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYEeCKOW JESITeNIbHOCTH, ITAaroB €€
Pa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MAaTEMaTUYECKOW KYJIbTYpOM KaK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIBbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yabTaThl OCBOSHHUS IMPOrPAaMMBbI YUeOHOTO IpeaMeTa
«MareMaTuka XapaKTEPU3yIOTCS OBJIaJICHHEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
oelicmeusiMuU, YHUBEPCANbHbIMU PESYTAMUBHBIMU OCUCBUIMU.

1)  Vuuseepcanvmvie  nozmasamenwvuvie  Oelicmeus, — 0becnevusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaOwWUxXcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBblesioruuecKkueeucTBYA:



BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEICICHUS]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTIO aHAJTN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaT€MaTHMYEeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JienaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IPOBONUTD CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTEeMaTHIECKUX
YTBEPKICHUHA (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 pernieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIICHUs, BBIOMpaTh Haubojee NOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3zoBnienccienoBarejbcKueeiCTBHA L

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TO3HAHUS,
dbopmyIpoBaTh BOMPOCH], (UKCHPYIONIME MPOTHBOPEUYUE, MPOOIemMy,
yCTaHaBJIMBaTh HWCKOMOE HW  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOJIUTH CaMOCTOSITEIIbHO CIUUTAHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
o0BeKTa, SBJICHHS, TMPOIECCA, BBIIBJICHUIO 3aBUCHUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BHIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBIABJISITH I[GCI)I/II_II/ITBI I/IHCI)OpMaI_II/II/I, JaHHBbIX, HGO6XO]_II/IMBIX JJIs1 OTBCTA
Ha BOIIPOC U AJIA pCHICHUS 3a1a49H,



2)

BbIOMpaTh ~ MHGOpPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIHIO
pa3IMYHBIX BUAOB U (POPM TMPEICTABICHHUS,
CTPYKTYpPHpPOBaTh MH(POpPMAIMIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

Yuusepcanonvie  KoMMyHuxamueuwle Oelicméus, 00ecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO0menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCbMEHHBIX TEKCTax, J1aBaTh IMOSCHEHHUS 110
X0y pelIeHus 33]1a4i, KOMMEHTUPOBATh ITOJTYYEHHBIN pe3ysbTaT;

B X0JI€ 00CYKIEHH 3a7aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
poOJIEMBI, peIIaeMO 3a/1auM, BHICKAa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
peuIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXKUBaTh Pa3jIMyle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOU popme popMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4ecTBoO:

3)

MOHMMATh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUTyaIbHON pabOThI MPU PEIICHUH YUCOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh pPabOTBI WU
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCTIU.
Camoopranuzamnus:

COCTaBJISATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BHIOUPATh CIIOCOO pelIeHUsI
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,



apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ yUETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENILHOM pediieKcuM Kak OCO3HaHUS
COBEPILIAEMBIX JEHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M
pe3yibTaTa pelieHus MaTeMaTUYeCcKon 3a/1auu;

e TMpPEABUACTH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/layd, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAWIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IeId U YCJIOBUAM, OOBSICHSITH
IPUYHHBl JTOCTHIKEHUS WIM HEJOCTH)KEHHS PE3YNbTATOB JEATEIbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

OnepupoBath MNOHATUSAMHU: TOUYKA, IPsIMas, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
peOpo IBYTpaHHOrO yTja; JIMHEWHBIM Yroj ABYIPaHHOTO YIJIa; IpaJlycHas Mepa
JBYTPAHHOTO yria.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIbIN
MHOTOIPAHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; MPAaBUIIbHbBIE
MHOTOTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlieIeIUIeabl).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSl METO/I CJIEIOB.

CrpouTh ce€YeHUs MHOTOIPAaHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUL
CBEpXY, COOKY, CHHUBY.



PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam Wiu
QNTOPUTMaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABI NPHU PEIICHUHN
CTAaHJAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUU MEXAY ABYMS
TOYKaMH, OT TOYKM JO TMPsAMOW, OT TOYKH [0 TIUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMHUCS MTPSIMBIMH.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam WiH
QNrOPUTMaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABI NPHU PEIICHUH
CTAHJAPTHBIX ~MATEMATHUYECKUX 3aJa4 HAa  BBIYUCJIEHUE YIJIOB  MEXIY
CKpPCLIMBAIOIIUMHUCS TPAMBIMU, MEXKIY MPAMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YIJIOB.

Boerancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupamMpaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUHUCIATH COOTHOUIEHHS MEXKIY
TUIOMIASIMU TTOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPECTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumensaTh reomeTpuueckue (HakThl Uil PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallnX HECKOJIBKO IAroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs nOpocTedIIMEe MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOANTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYEHHBIE 3HAHMS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIBbHBIC
CUTyallud W IPUMEHATh HU3YYCHHBIE IIOHATUS B MPOLECCE IOUCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYIMPOBAHHON TPOOJIEMBI, MOJACIUPOBATH PEATbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnvecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/n TEMIIPOrpaMMbI Bcero Koutpoabsnublepaborsl  I[IpakTnueckuepadoTsl (1ippopric)
o0pa3oBaTe/ibHBIEPECyPCHI
bubmuorexa [JOK
L Brexertie B crepeomeTpitio 10 https://m.edso00.ru/1c209e37
[IpsiMbIe 1 MJIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1 bubnuoreka [IOK
[TapannenpHOCTBIPSMBIX U https://m.edso0.ru/1c209e37
IJIOCKOCTEM
3 IleprieHAMKYIAPHOCTBIIPAMBIX U 12 bubnnoreka [JOK
IIJIOCKOCTEMN https://m.edso00.ru/1c209e37
4 VYrisl MeXAy NPSMBIMU U 10 1 bubnnorexka [JOK
IJIOCKOCTSIMU https://m.edso00.ru/1c209e37
bubnuotexa [JOK
> Muororparitici 1 1 https://m.edsogru/10209e37
N bubnuotexa [JOK
y OObEMLIMHOTOrPaRHHKOB o 1 https://m.edsogru/10209e37
7 IToBTOpEHME: ceueHus, 4 1 bubnnorexka [HOK
pacCTOSHUSA U YIIIbL https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOIT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/
n

Temaypoka

KoanuecTrBouyacoB

Bce
ro

KoHTpoJbHbIep
a0oThlI

IIpakTHYeckuep
a0oThI

Haranzyq
eHHUs

DJIeKTPOHHBbIeNU(POBBICOOpPa3OBATEI
bHbIEpecypcChl

OcHOBHBIE TOHATHUSA
CTEPEOMETPHUU: TOUKA,
npsiMasi, TI0CKOCTb,
npoctpaHcTso. [IpaBuna
M300paKeHHS Ha
PHUCYHKAX: N300paKeHUsI
IUIOCKOCTEH,
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIUHBI
OTpe3Ka

ITonsTus:
IepeCeKaroIINeECs
MJIOCKOCTH,
IepeCeKaroIIMECs psmas
7 INIOCKOCTD

ITonsarus:
MEepECEKAOIINECS
IJIOCKOCTH,
MEPECEKAIOIIMNECS ITpsAMast
7 INIOCKOCTD

3HAKOMCTBO C
MHOFOI‘p dHHUKaMU,

bubnnoreka IIOK
https://m.edsoo.ru/aecc77cd

bubmmoteka [IOK
https://m.edsoo.ru/2d8a9c99

but6mmoreka [IOK
https://m.edsoo.ru/db685e73

but6mmoreka [IOK
https://m.edso0.ru/a63959ed



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed

n300pakeHune
MHOTOTPaHHHKOB Ha
PHCYHKaX, Ha
HPOCKIIMOHHBIX YePTEnax

HauannHbie CBeICHUS O
KyOe u nupamuze, ux
Pa3BEPTKHU U MOJEIIH.
Ce4eHUsAMHOTOrpaHHUKOB

bubnuoreka LIOK
https://m.edsoo.ru/b30dff38

Hauanbnbie cBeneHus o
KyOe 1 nupamuze, ux
Pa3BEPTKU U MOAENU.
CeueHUsIMHOTOIpaHHHUKOB

bu6mmoteka [IOK
https://m.edsoo.ru/3d8ffd32

ITousarue 06
AKCUOMAaTHYECKOM
MOCTPOCHHUHU
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUU H
CIEICTBHS U3 HUX

bu6mmoteka [IOK
https://m.edsoo.ru/Occ5c4fe

ITousiTne 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEpEOMETPUU: AKCHOMBI
CTEpEOMETPUU U
CIIEICTBUS U3 HUX

bu6mmoreka IIOK
https://m.edso0.ru/239c8cb4

IToustue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHUU: AKCHOMBI
CTEPEOMETPUU U

bu6mmoreka [IOK
https://m.edsoo0.ru/65c6b106



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106

CIICACTBHUA U3 HUX

10

ITonsitre 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U
CIEJCTBHS U3 HUX

bu6nmoreka [IOK
https://m.edsoo.ru/258fc245

11

BzaumHoe pacnionoxxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKaroImecs,
apajuieIbHbIE U
CKpEIIMBAOIINECs
npsIMbIe

bubnnoreka IIOK
https://m.edsoo.ru/1a2520f6

12

13

14

[TapamienbHOCTE IPSAMBIX
Y IJIOCKOCTEN B
IIPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE;
NapauIeIbHOCTD TPEX
IPSIMBIX

[TapamienbHOCTE IPAMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamiensHOCTE IPAMOI
U IJIOCKOCTH

VYruel ¢

COHAIpaBJICHHBIMUCTOPOH
aMH

bu6mmoreka [IOK
https://m.edsoo.ru/93ad36b3

bu6mmoreka [IOK
https://m.edsoo.ru/ee1d19h9

bu6mmoreka [IOK
https://m.edso0.ru/9f4071b9

15

Yroa Mexay npsiMbIMU B

bu6mmoreka [IOK



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

IIPOCTPAHCTBE

https://m.edsoo.ru/fe733862

Yron Mexay NpsMbIMU B

bu6nmoreka [IOK

16 IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
[TapanienbHOCTHIIIIOCKOCT
17 it bubnuoreka LIOK
https://m.edsoo.ru/2e18f255
NapauIeIbHBICTNIOCKOCTH
18 CaoiicTBanapayiieIbHBIXIT bubnuorexa [HOK
JIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimue
IPOCTPAHCTBEHHBIE
19 qsll“ylgl))l Ha TUIOCKOCTH: bubmmorexa LOK
https://m.edsoo.ru/4a28dc02
TeTpadp, KyO,
napasuieNienune/
. bubmuorexa [JOK
20 Hoctpoermeceseiit https://m.edsoo.ru/1d434dOf
. bubmuotexa [JOK
21 Hoctpoermecenerinit https://m.edsoo.ru/ec26fe5d
KonTposabHas pabora no
teme "[Ipsmbie u
99 MIJIOCKOCTH B bubmmoteka [IOK
IIPOCTPAHCTBE. https://m.edso0o.ru/9a0a9e56
[TapanienbHOCTBIPSAMBIX
Y TUIOCKOCTEN"
[lepneHAUKYISIPHOCTH
93 IIPSIMOM U INIOCKOCTH: bubnmnorexka HOK
HEPHEHIUKYIISAPHBIE https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubmmorexa LHOK

https://m.edsoo.ru/0ac11c95



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95

NEPIEHAUKYIISPHBIE K
IIJIOCKOCTH

[IpsimMble napaienbHbIe U

bu6nmoreka [IOK

2
> HEPHCHUTIYIBIPHBIC K https://m.edsoo.ru/ba545966
[UIOCKOCTH
[Ipusnak
26 [IEPIEHAUKYJIIPHOCTH bubmorexa LIOK
P UH P https://m.edsoo.ru/f85bfc46
IPSIMOY U TUTOCKOCTH
[Tpuznak
27 [IEPIEHAUKYJIIPHOCTH bubmuorexa LIOK
P f[ yIop https://m.eds00.ru/79165d15
MPSIMOM M TUIOCKOCTH
Teopema o npsimoit
28 [IEPIEHIUKYJIIPHON bubmuorexa HOK
PHCHIIY AP https://m.edso0.ru/635c5087
ILIOCKOCTH
Teopema o npsimoit
29 TIePIICHINK YIS PHOM Bubmorexa ITOK
PHCHIMKY P https://m.edsoo.ru/bd3745f8
[UIOCKOCTH
TeopeMa o npsmoi
30 NePICHANKYIIPHOR Bubmiorexa IIOK
PHCHAMKYIAP https://m.edsoo.ru/7d18834b
[UIOCKOCTH
[Mepnennukymsip u
HAKJIOHHBIE: PACCTOSIHUE
31 OT TOYKH JI0 TUIOCKOCTH bubmuorexa LIOK
8 Y https://m.edso00.ru/33c477d3
paccTosiHUe OT IPSIMOU JI0
[UIOCKOCTHA
IlepnieHnuKyIsap u
prETAEYTP bubmuorexa [JOK
32 HAKJIOHHBIE: PACCTOSHUE

OT TOYKH OO0 IINIOCKOCTH,

https://m.edsoo.ru/66fefadd
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paccrosiHue OT NPSAMOU 110
IUIOCKOCTH

[IepneHuKymnsp u
HAaKJIOHHBIE: pacCTOSIHUE

33 OT TOYKH IO IIJIOCKOCTH, buGnnorexa LHOK
PACCTORHIE OT MPAMOH 10 https://m.edsoo.ru/a5b7b8e3
TOSTHUE OT NPSAMOH 11
IUIOCKOCTH
[IepnienauKkymnsp u
HAaKJIOHHBIE: PacCTOSTHUE B OK
34 OT TOYKH JIO INIOCKOCTH, nbmorexa L
PACCTORHIE OT MPAMO 10 https://m.edsoo.ru/dbee22bc
TOSTHUE OT NPSAMOH 1
IUIOCKOCTH
VYrsl B IPOCTPAHCTBE:
35 YTOJl MeXAY TPSMOU U bubmmorexa [IOK
OCKOCTLIO https://m.edsoo.ru/6b61b2b4
IJIOCKOCTh
JIByrpaHHBIN yroul,
36 JMHENHBIN yrom brbmmorexa [TOK
PaHHOTO yIa https://m.edsoo.ru/5faOb3ce
JBYTPaAHHOTO YT
JIByrpaHHBIN yroJl,
b K
37 JMHENUHBIN yro nomorexa [0
BYTpAHHOTO yIa https://m.edsoo.ru/c7c777ed
[lepneHAUKYISIPHOCTH
38 IIJIOCKOCTEW: IPU3HAK bu6muoreka [JOK
HEPIEHIUKYIAPHOCTH https://m.edsoo.ru/ec3e2da3
JIBYX IIJIOCKOCTEM
[lepneHAUKYISIPHOCTH
39 MJIOCKOCTEH: MpU3HaK bubnuotexa [JOK

NepPHEHANKYJISIPHOCTH
JIBYX IIJIOCKOCTEM

https://m.edsoo.ru/ed9e2a8e
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[IepnieHAUKYIAPHOCTD
IUIOCKOCTEM: MPU3HAK

bu6nuoreka [IOK

40
MEePIECHANKYJISIPHOCTH https://m.edsoo.ru/ba75dc57
JIBYX TIJIOCKOCTEM
41 Teopema o bubmmoreka [IOK
TPEXIIEPIICHINKYIISIPaX https://m.edsoo.ru/e4972cdc
42 Teopema o bubnmnoreka HOK
TPEXTIEPIICHANKYIISIPaX https://m.edso0.ru/52188a7d
43 Teopema o bubnuorexa [HOK
TPEXTIEPIICHIUKYISIpaX https://m.eds00.ru/9f246736
KonTtponbsHas pabora o
TeMaM
44 "IlepneHUKYISIPHOCTD bubnuorexa [HOK
IPSIMBIX U IIJIOCKOCTEN" 1 https://m.edsoo.ru/5b971ef3
"Vl MeXAY IPSAMBIMU U
MJI0CKOCTSIMU"
[IonATHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTpaHHUKA,
45 BBIN nlz.le Y HEBBINYKJIbIE bubamorexa LOK
K y https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH;
pa3BEpTKa
MHOTOT'PaHHHUKA
[Ipusma: n-yronbHas
npu3Ma; TpaHu U
46 OCHOBaHUS IPU3MBI; bubmmoreka [JOK

npsamMas 1 HaKJIOHHas
MIPU3MBI; OOKOBas 1
MIOJTHAsI TOBEPXHOCTh

https://m.edsoo.ru/b4ad63ad
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IIPU3MBI

47

48

[Tapannenenunen,
IIPSAIMOYTOJIBHBIN
napasulesIenuIesl U ero
CBOMCTBaA

[Tupamua: N-yrojipHas
MUPaMKJIA, TPAHH U
OCHOBAHHC HI/IpaMI/I,IILI;
OoKOBas U IOJIHAS
HOBerHOCTI) HI/IpaMI/II[I)I;
[paBWIbHAs U YCEYEHHAs
UpaMuIa

bu6nmoreka [IOK
https://m.edsoo.ru/8a7be683

bubmuorexa [JOK
https://m.edsoo.ru/fblcd0a5

49

50

51

[IpaBunbHbIE
MHOTOTPaHHUKU: TIOHATHE
MIPABUJILHOTO
MHOTOTpaHHHKA;
IIPaBWJIbHAS NIPU3Ma U
IIPaBWJIbHAS TUPAMMJIA;
IIPaBUJIbHAS TPEYTOJIbHAS
NMPaMKJIa U IIPABUIIbHBIN
TeTpa’ap; Kyo
IIpencrasnenue o
IIPABUJIBHBIX
MHOTOTpaHHHKAaX:
OKTa’lp, 1OJAEKAdIp U
MKOCadIIp.

Cummerpus B
IIPOCTPAHCTBE:
CUMMETPUSL OTHOCUTEIIBHO

bu6mmoreka [IOK
https://m.edso0.ru/074c8865

bu6nuoreka [IOK
https://m.edsoo.ru/a0fdd5bf

but6mmoreka [IOK
https://m.edsoo.ru/b9e777d9
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TOYKH, IPSIMOH,
IJIOCKOCTH.
DJIEeMEHTHICHUMMETPHUH B
nupamuaax,
napasuiesienuIenax,
MPAaBUIbHBIXMHOTOTPaHHU

Kax
Boruncnenue snemMeHTOB
52 MHOTOT'PaHHHUKOB: pEOpa, 1 bubmorexa LHOK
https://m.edsoo.ru/6cdbecef
JUaroOHaJH, yTrJIbl
[Tnomans 6oxoBOI
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTHU MPSIMOI
53 MIPU3MBI, TUIOIIA/Ib 1 bubmorexa LOK
. https://m.edso0.ru/37d84157
OCHOBaHHUH, Teopema o
OOKOBOI TOBEPXHOCTHU
IPSAMOM TIPU3MBI
[Tnomans 6okoBOM
MOBEPXHOCTH U
MOBEPXHOCTH MPABUILHOM
54 MUPAMHU/IBI, TEOpEMA O 1 bubmmorexa LOK
. https://m.edso0.ru/5603e30b
[UIoIaan OOKOBOM
MTOBEPXHOCTH YCEUEHHON
TTUPAMHU/TBI
55 KonTtponbHas pabora o 1 bubmuoreka [JOK
teMe "MHororpaHHukn" https://m.edsoo.ru/a95f5c04
, bubmuorexa [JOK
o0 Honsrneodobneme 1 https://m.edsoo.ru/7ad0020b
S7 O0BEéMIIUpamMuIbI 1 bubnmoreka [JOK
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https://m.edso00.ru/235171b3

N bubnuorexa [{OK
58 06
DEMITHPAMIUAH https://m.edsoo.ru/f47dfefd
N bu6nmoreka [IOK
59 06
PEMITHPAMILAB! https://m.eds00.ru/79¢10312
N bu6nmoreka [IOK
60 OOpemmupami LI https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
1
6 OOEMIpH3ME! https://m.eds00.ru/79853608
" bubnuotexa [HOK
2
6 OOBEMIpH3Mb! https://m.edso0.ru/1e053890
" bubnuorexa [HOK
63 OOBEMIpH3Mb! https://m.edsoo.ru/482d3f51
KonTposabHas pabora no
64 Teme "OO0BEMBI bubmorexa LHOK
Y https://m.eds00.ru/28a6573c
MHOTOTPaHHUKOB
[ToBTOpenue, 06001IIEHNE
65 CHUCTeMaTH3aIrs 3HaHHH. bubmmorexa [JOK
[TocTpoenue ceuennii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, 06001IeHNE
CHCTEMAaTH3alMs 3HAHUH.
Brruucnenue pacctosHUN:
MEXIY JBYMS TOUKaMH,
A ABYM N bu6mmoreka IIOK
66 OT TOYKH JI0 TIPSIMOH, OT

TOYKHM JO TNIOCKOCTH,
MEXIY
CKpELIMBAIOIIUMUCS
PSIMBIMHU

https://m.edsoo.ru/f7792ba9
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67 HroroBasikoHTpoIbHASIPAO
ora

bu6nuoreka [JOK
https://m.edsoo.ru/b9146bc0

[ToBTopenue, 06001IEHNE
cUCTeMaTH3aIs 3HaHUM.
Brrunciienue yrios:
MEXTY

68 CKPEITUBAOIIUMUCS
IPSIMBIMU, MEKTY MIPSMOMA
1 IUNIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB, YTJIOB
MEXTY TUTOCKOCTSIMH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

bu6nuoreka [IOK
https://m.edsoo.ru/56765e8b
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

KonnposepsiemoropesyJbtara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHUS
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro
o0mero odpasoBanus

7.1

7.2

I'eomerpus
OnepupoBarh NOHATUAMU: TOUKA, PAMasi, INIOCKOCTh

HpI/IMeHHTB AKCHUOMbI CTCPCOMCTPHHU U CIICACTBHA U3

HUX IIPpH pCHICHUN T'COMCTPUYICCKHUX 3a1a4

7.3

7.4

OHepI/IpOBaTb IIOHATHAMMU napajajiCJbHOCTb n
NEPpHNCHAUKYIIIPHOCTD IMMPAMBIX U IUIOCKOCTEH

KHaCCI/Iq)I/IL[I/IpOBaTB B3aMMHOC PACIIOJIOXKCHHUC IIPAMBIX U

IIJIOCKOCTEMN B IPOCTPAHCTBE

7.5

OnepupoBarh NOHATUAMU: ABYTPAHHBIA Yroj, TpaHU
JBYTPaHHOIO yria, pedpo IBYTpaHHOIO yIiia, TMHEWHbIN
yroia IBYIPaHHOI'O YIJa, TpagycHas Mepa ABYI'PAHHOIO

yria

7.6

OHGpI/IpOBaTI) IMOHATHUAMU. MHOI'OI'PpaHHUK, BI)IHYKJ'II)II\/JI u
HeBBIHYKHLIﬁ MHOT'OT'paHHUK, OJICMCHTBI

MHOIr'OrpaHHuKa, HpaBHHLHBIfI MHOT'OI'paHHUK

7.7

Pacno3naBartn OCHOBHBIC BH/IbI MHOT'OrpaHHUKOB

(mupamua, mpu3Ma, NPSIMOYTOJIBHBIN MapajuieNenuner,
Ky0)

7.8

Knaccudunuposarts MHOTOTPAHHUKH, BbIOMpas
OCHOBaHMS AN KiIacCUpHUKAIMKU  (BBINYKIbIE U
HEBBINYKJIbIE MHOTOT'PaHHUKH, MIpaBUJIbHbIE
MHOTOTPaHHUKH, TpPSMbIE W HAKJIOHHBIE IPU3MBI,

TapajuIeTICTUTIC b )

7.9

OHGpHpOBaTL MOHATHUAMUA: CCKYyHIas IJIOCKOCTh, CCUCHUEC

MHOT'OT'paHHUKOB




7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

OOBACHATD IIPUHLUIIBI IIOCTPOEHUS CEYCHUN

MHOI'OI'paHHUKOB, UCIIOJb3YA METOI CIIEI0B

CrpouTh CeueHHs] MHOTOTPAHHUKOB METOJOM CJIEOB,
BBITIOJIHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB

MPOCTHIX O0BEMHBIX (PUTYp: BU CBEPXY, COOKY, CHU3Y

Pemiate 3amaur Ha HaAxXOXJACHUE T'€OMETPUUYECKHUX
BEIMYMH IO O0pa3laM WU aJIrOpUTMaM, MPUMEHSIS
W3BECTHBIE AHAIMTUYECKHE METOABl IIPH PEUNICHUU
CTaHJIAPTHBIX MATEMATHYECKUX 3a/1a4 Ha BBIYMCIIEHUE
pacCcTOIHUN MEXIYy JBYMsS TOYKaMH, OT TOYKH [I0
npsAMOM, OT  TOYKM JO  IUIOCKOCTH,  MEXIY

CKPCIHIUMBAOITUMHUCH ITPAMBIMHA

Pemarsn 3ala4yd Ha HaxXO0XIACHHC TI'COMCTPHUYCCKHUX
BCJIIMYHUH II0 06pa311aM WM aJIroputMaMm, IMIPUMCHAA
HU3BCCTHBLIC AHAJIUTUYCCKHC MCETOAblI IIpH PCIICHUU
CTAaHAAPTHBIX MATEMATUUYCCKHUX 3ada4 Ha BbIYMUCIICHUC
YIJIOB MCEXKAY CKPCHIUBAOMIUMUCA HNPAMBIMHU, MCKIAY
HpﬂMOfI u ITIJIOCKOCTBIO, MCXKIAY IIJIOCKOCTAMU,

ABYI'pPAaHHBIX YTJIOB

Boruucnsate  00bEMBI W TUIOMIAAM  TIOBEPXHOCTEH
MHOTOTPaHHUKOB (TpU3Ma, MUpaMUAa) ¢ MPUMEHEHUEM
(hopmys, BBIUUCIATH COOTHOILIEHUS MEXKIY TIOIMIA MU

HOBCpXHOCTCfI, o0BEMaMu l'IOI[O6HI:>IX MHOI'OI'paHHHUKOB

OHepI/IpOBaTB IMOHATHAMU: CUMMCTPHA B IIPOCTPAHCTBE,
HEHTP, OChb H IINIOCKOCTH CHUMMCTPHHM, LCHTP, OCh H

IUIOCKOCTh CUMMETPUHU (UTYPBI

W3BnekaTh, npeoOpa3oBbIBaTb M HHTEPHPETHUPOBATH
MH(OPMALIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX

¢burypax, npeJCTaBICHHYIO Ha YepTexax U pUCyHKax

HpI/IMCH}ITB TCOMECTPHUICCKUC (I)aKTBI IJid pCIICHUA
CTCPECOMETPHUICCKUX 3aaad, npeamnojaararomux
HCECKOJIBKO IIaroB pCHICHUs, €CJINU YCIOBUA NPUMCHCHUSA

3a/laHbl B ABHOU (hopme

7.18

[IpuMeHATH mpocTEdIIME MNPOTPaMMHBIE CpPEICTBA H

QJICKTPOHHO-KOMMYHHUKAIITUOHHBIC CUCTCMBI npu




peIICHUN CTCPCOMCTPUYCCKUX 3a/1a1

7.19

IIpuBoauTh IIPUMEPBI MaTE€MaTHYECKUX
3aKOHOMEPHOCTEM B NPUPOAEC M KU3HU, PacIO3HABaTh

MPOABJICHUC 3aKOHOB I'COMCTPHUU B UCKYCCTBC

7.20

[IpuMeHaTh TONYYEHHBIE 3HAHUS HAa  IPAKTHUKE:
aHAJIM3UPOBATh pEalbHbIE CHUTyalldd U [PUMEHSTH
W3y4YEHHBbIE TIOHSATUS B TIPOLIECCE TOWCKA PEIICHUs
MaTeMaTHYeCKU chopMyIUPOBAHHOMN po0JieMbl,
MOJCIIUPOBATh  peajbHblE  CHUTyallUM Ha  SI3BIKE
FeOMETPHUM, HCCIENOBAaTh IOCTPOCHHBIE MOJAETH C
WCIIOIb30BAHUEM T'E€OMETPUUECKUX TOHSATUNH U TEOpEM,
anmapara aireOppl, pemaTh MOPaKTHYECKHE 3a/ayH,

CBA3aHHLIC C HAXOXKIACHUCM I'COMCTPHUICCKUX BCJINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

IIpoBepsiemMblii3jIeMeHTCOAEPKAHNUS

I'eomeTpus

OcCHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IIOCKOCTh, MPOCTPAHCTBO.
[TorsiThe 00  aKCMOMATUYECKOM  TOCTPOCHUU  CTEPEOMETPUHU:  aKCHOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

B3auMHOe pacnosiokeHue NOpAMBIX B [POCTPAHCTBE:  IEPECEKAIOIIMECH,
napajuleJibHble M CKpemuBaromuecs mnpsmble. [lapaiinenbHOCTh NOpSAMBIX U
IJIOCKOCTEM B  IMPOCTPAHCTBE: MapajulelibHble TMpsIMble B  IIPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh NPSIMONM U IUIOCKOCTH. YTJIBI C
COHANPABJICHHBIMU CTOPOHAMHU, YIOJ MEXIy MpsAMbBIMA B IPOCTPAHCTBE.
[TapanienpHOCTh MJIOCKOCTEN: NMapauleIbHbIe MJIOCKOCTH, CBOWCTBA MapajlieIbHbIX
wiockocteil. [Ipocteiimue npocTpaHcTBEeHHBbIE (GUTYPBI HAa IUIOCKOCTH: TETPadp,

KyO, mapajuieNenuIies], MOCTPOSHHE CeUeHH

7.3

7.4

IlepneHgUKYIApPHOCTE NPSAMOM M IUIOCKOCTH: IEPHNEHAUKYISPHBIE IIpsSMbBIE B
IIPOCTPAHCTBE, MIPSAMBIE MaPAIIEIbHBIE U IEPIEHIUKYISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHAUKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOU MEPIEHAUKYIISIPHOU
IUIOCKOCTH. YTJbl B NPOCTPAHCTBE: YroJd MEXIy MNpPAMOA M IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JUHEHWHBIA Yroil JAByrpaHHoro yria. Ilepnennukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHME OT MPSIMOM 10
IUIOCKOCTH, MPOEKIUs (UIypbl Ha IJIOCKOCTh. [lepneHauKyIsIpHOCTh IIOCKOCTEMH:
NPU3HAK  MEPIEHIUKYIIPHOCTH  JBYX  Iulockocted. Teopema o Tpéx
NEPIIEHIUKYIIApax

IlonsiTHE MHOTOIpaHHMKA, OCHOBHBIE DSJIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. [Ipm3ma: n-yrosbHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Msbl. [lapamnenenunen, npsMOyroibHbIM NapalIeIenune]
u ero ceorcrtsa. Ilupamuna: N-yroiapHas nupamuia, TpaHd U OCHOBaHUE NTUPAMUIBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMUbI, MIPaBUIIbHAA M yCeu€HHas MUpaMUiaa.
OnemMeHTbl Npu3Mbl W nOUpaMuibl. lIpaBUiIbHBIE MHOrOTpaHHUKH: IIOHATHE

MMPaBUJIBHOIO MHOTOTpaHHUKaA, IpaBUWJIbHad IIpu3Ma W IIpaBUJIbHAA IIUpaMHU/a,




NpaBUIbHASA TPEYTOJIbHAS NMUpaMUJa U IPaBWIbHBIA TeTpasap, Ky0. [Ipencrasnenue
O IpPaBWIBHBIX MHOIOTPAaHHMKAX: OKTa’Ip, AOJCKa’aAp M ukocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

7.5

CummMeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMOI,
IIJIOCKOCTH. ONEeMEHTBICUMMETPUHU B UpaMuax, napajuienenuneaax,

MMPaBUJIbHBIXMHOT'OI'PaAHHHUKAX

7.6

Brruucnenue 31eMEeHTOB MHOTOTPAaHHHKOB: pEOpa, nuaroHanu, yriubel. [lnomansb
OOKOBOM IOBEpXHOCTH W IIOJHOM IIOBEPXHOCTH HPAMOM MNPHU3MBI, IUIOIAAb
OCHOBaHHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTU MpsMON npu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM MNHpaMHUABbI, TE€OpeMa O ILIOLAAH

yceu€nHoi nupamupl. [lorstneo0o0bséme. OOBEMIHUPaMUIBI, TPU3MBI

7.7

[TomoOHBIe Tena B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOMIAISIMU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

KoanposepsiemororpetoBannst

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM
pe3yJbTaTaM 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibLHOI
NMPOrpamMMbl CpeIHero o0uero 06pa3oBaHus

BnageHne MeromaMM J10Ka3aTelbCTB, aJITOpPUTMaMU
pemieHus  3aja4;  yMeHHe  (opMmynupoBaTh  H
OIEpUPOBATh IOHATHUSAMHU: OINPEACICHUE, AaAKCHOMA,
TeopeMa, CIIEJICTBHE, CBONCTBO, IIPU3HAK,
JI0Ka3aTeabCTBO,  PABHOCWIBHBIE  (OPMYIHUPOBKH;
NPUMEHATh HMX; yMEHHE (OPMYIHPOBaThH OOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKIACHHUE, IPUBOIUTH IIPUMEPHI
u KOHTPIIPUMEDHI, HCIIOJIb30BaTh METOJ
MaTeMaTHYECKON WUHIYKIINH; IIPOBOAMTH
JIOKa3aTelIbHbIE PACCYKIACHUs IIpM PEIIEeHUH 3a1ad,
OLICHMBATh JIOTUYECKYIO IPABWIBHOCTb PACCYKICHU;
YMEHUE  ONEpPUpPOBATH  IMOHATUSAMHU:  MHOXKECTBO,
MIOJAMHOKECTBO, OIEpAllMd HaJ MHOKECTBAMH; YMEHHE
HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar Juist
ONMCAHUS PEAIBHBIX IPOLECCOB M SABJIECHUH W IIpHU
pelleHnu 3aJady, B TOM 4YHCIE U3 JIPYrHMX Y4eOHBIX
NPEIMETOB; YMEHHE OIEpUpOBaTh MOHATHUAMU: Trpad,
CBSA3HBIM Tpad, AepeBo, LMKI, rpad Ha IIJIOCKOCTH;
yYMEHHUE 3a/1aBaTh M ONMCHIBaTh Ipadbl PasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMmenue ONCpUPOBATh MOHATUAMHA: HATYPAJIbHOC YUCJIO,
oeJIo€ 4ucCiio, CTCIECHb C LEJIbIM II0OKa3aTCJIeM, KOPCHb
HaTypaHLHOﬁ CTCIICHU, CTCIICHb C paluOHAIbHBIM
IIOKa3aTecjieMm, CTCIICHDb C JIGIZCTBHTGJ'IBHBIM
IIoKa3aTecjicMm, JIOFapI/I(pM qucia, CHHYC, KOCHUHYC U
TAHI'CHC IMPOMU3BOJIBHOI'0 4HCjiIa, OCTAaTOK IIO MOAYJIIO,
panrOHAJIBHOC quciio, HppaOHAJIbHOC qucCJo,

MHOXECTBAa HATypaJbHbIX, MLOCJIbIX, paluOHAJIbHBIX,




NEHCTBUTENBHBIX ~ YUCENl;  yMEHHE  HCIIOJIb30BaTh
IPU3HAKU JEIMMOCTH, HAMMEHbIIUI 00U AeIUTENb U
HaMMeHblIee olIiee KpaTHoe, alroputM EBkimmaa mpu
pelIeHUH  3a/a4;  3HAKOMCTBO €  Pa3JIMYHBIMU
NO3UIMOHHBIMM ~ CHCTEMaMH  CYUWCIICHUS;  YMCHHE
BBINOJIHATh BBIUUCIICHHE 3HAYCHUH M NpeoOpa3oBaHus
BBIDQKEHUI CO  CTeNeHAMH U  Jiorapupmamu,
npeoOpa3oBaHusl JPOOHO-PALIMOHATIBHBIX BBIPAKEHHIA;
YMEHHE OIIEPUPOBATH HOHSATHSMH:
IOCJIEI0BATENBHOCTb, apu(MeTHyYecKas IpOrpeccus,
reoMeTpuyecKas rnporpeccus, 0ECKOHEUHO yObIBarOIIas
reoMeTpuuecKas  Mporpeccus; yMEHHE  3ajaBaTh
[I0CJIE0BATEIBHOCTH, B TOM YHCJIE€ C IOMOILBIO
PEKYppeHTHbIX  (QOpMys;  yYMEHHME  ONEpUpPOBATh
MNOHATUSMH:  KOMIUIEKCHOE  YHCIIO,  COMPSIKEHHBIC
KOMIUIEKCHBIE ~ YHWCJa,  MOAYJIb W apryMeHT
KOMIUIEKCHOTO dYHWCia, (GopMa 3amucH KOMILICKCHBIX
yucen (reoMeTrpuyeckas, TPUTOHOMETpUYECKass W
anredpauyeckas); YMETb IIPOU3BOIUTH
apudMeTHuecKue AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIAMU;
NPUBOANTE TIPUMEPHI HCIOJIB30BAHUS KOMILIEKCHBIX
4uCcesl; ONEPUpPOBaTh MOHATUAMM: MaTpuua 2x2 u 3x3,
ONpeAeNuTeNb MaTPUIbl, TI'E€OMETPUUYECKUH  CMBICI

ONIPCACIINTECIIA

YMeHHe onepupoBarh IOHATUAMU: PALMOHAIIBHBIE,
HUPPALMOHAJIBHEIE, MIOKa3aTeNbHBIE, CTEIICHHBIE,
JorapupmMHuUecKue, TPUrOHOMETPUUECKHE YPAaBHEHHS U
HEPaBEHCTBA, MX CHUCTEMBI, YMEHUE ONEPUPOBATH
MIOHATUSIMH: TOXJECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, YypaBHEHHE, HEPABEHCTBO, CHUCTEMa
YpPaBHEHUN U HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHU,
HEPaBEHCTB M CHCTEM; YMEHHE peliaTb ypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBl C IIOMOIIBIO PA3IUYHBIX
MPUEMOB; pellaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C MMapaMeTpOM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX

CHUCTEMBI IJId PCIICHUA MAaTEMAaTUYCCKUX 3a4da4 U 3aJda4




U3 PA3IUYHBIX 00JIaCTel HAYKU U peabHON )KU3HU

YMeHue onepupoBaTh MOHATHAMU: (DYHKIHS, YETHOCTD
(GyHKLIMHU, NEPUOJUYHOCTh (YHKLUHU, OTPAaHUYEHHOCTh
(GyHKLIMH, MOHOTOHHOCTb  (YHKUHUH, IKCTPEMYM
¢GyHkuMu, HauOonblllee M HAUMEHbIIEE 3HAYEHUS
(GyHKIMKM Ha TNPOMEXKYTKE, HempepbiBHas (YHKIHA,
acUMITOThl rpaduka (QYHKUMH, IepBas U BTOpas
IIPOU3BOIHAS ¢byHKuuy, reOMETPUYCCKUI u
¢Gu3nyeckuil CMBICI IPOU3BOAHOH, mNepBooOpa3Hasd,
OIIPEIEIEHHBIN UHTErpa; yYMEHHE HaXOIUTh
acUMIITOThl Tpaduka (YHKUHMH; YMEHHE BBIYUCIATH
IIPOM3BOJHBIE CYMMBI, IIPOU3BEIEHHUS, YaCTHOIO U
KOMIO3ULMK  (QYHKUUH,  HaXxoAUTh  ypaBHEHHE
KacaTelbHOM K rpapuky (QyHKUIUU; YMEHUE HaXOJIUTh
IPOU3BOJIHBIE  3JEMEHTapHbIX  (YHKUMHA; yMeHHE
UCIOJIb30BaTh  IMPOM3BOJHYIO  JJIl  UCCIEOBaHUS
GyHKUMH, HAXOIUTh HaWOOJbIIME M HAUMEHbIINE
3HA4YeHUs1 (PYHKIUI; CTPOUTH rpa)Ku MHOTOYJIICHOB C
UCIOJIb30BAaHUEM allapara MaTeMaTHYEeCKOI0 aHalIN3a;
PUMEHSTh MIPOM3BOTHYIO TSt HaXO0XACHUS
HAWIy4lllero pelieHus B NPUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-3KOHOMMUYECKUX M (PU3MYECKUX 3aJaydax;
HaXOJUTh IUIOIAAM M OO0BEMBI Uy C IOMOILBIO
WHTETpaia; NPUBOAUTH TPUMEPHl MaTEMaTHYECKOTO
MOJICIUPOBAaHUsL € TMOMOUIbI0  TU(depeHINaTbHbIX

ypaBHEHUI

YMeHue onepupoBarh MOHATHAMH: Tpaduk (QYHKIHH,
oOpatHast GyHKIMS, KOMIO3UIMS (YHKIMH, JTUHEHHAsS
GbyHKIMSA, KBaJpaTU4Has (QYHKLIMS, palloHaIbHAas
¢byHKLUsA, cTeneHHas (QYHKIMS, TPUTOHOMETPUUECKUE
¢byHKIIMM, OOpaTHBIE TPUTOHOMETpHUYECKHe (YHKIUH,
nokaszareibHas U Jorapupmudeckas QyHKIMH;, YMEHHUE
CTpOHUTh TpaduKH W3YYCHHBIX (DYHKIMA, BBIIOIHSITH
npeoOpa3oBanusi rpadukoB (YHKIMHA, HCIOIB30BATH
rpaduKku JUIsi W3y4YEHUs TPOIECCOB M 3aBUCHUMOCTEM,

IpU PEeLICHUU 3a]a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U




3ajjad U3 peaJbHOM >KHU3HU; BBIpAXaTh (opMyIaMH
3aBUCHMOCTH MEXIY BEIMYMHAMH, HCIIOJIB30BATh
cBoiicTBA MW Tpapuku GYHKUMHA Ui pELICHHS
yYpaBHEHM, HEPaBEHCTB M 3agad C IapaMeTpaMu;
n300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOXECTBa

pelieHuit ypaBHEHHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 3aJaud pPa3HbIX TUIOB (B
TOM YHCJIE HA TPOLIEHTHI, 10JU U YaCTH, HA JBUKCHHUE,
paboTy, CTOUMOCTh TOBApPOB U YCIIYT, HAJIOTH, 33/1a4U U3
o0jlacTi  ympaBlieHUs JIMYHBIMA W CEMEHHBIMHU
(dbuHaHCaAMM); COCTaBISATh BBIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBl IO YCJIOBHUIO 3aJayH,
UCCJIEIOBATh IOJYYEHHOE PEIIeHHWE U OLEHUBATh
MPaBIONIOI00HOCTh pe3yJIbTaTOB; YMEHHE
MOJEJIUPOBATh  peajbHblE  CUTyallud Ha  S3bIKE
MaTE€MaTHUKH; COCTABJISTh BBIPAKEHHS, YpPaBHEHUS,
HEPaBEHCTBA M HUX CHCTEMbl IO YCJIOBHIO 33JlayM,
HCCJIEN0BATh ITOCTPOEHHBIE MOJECIIN C HUCIIOIb30BAHHEM

anmapara anreOpbl, HMHTEPHPETUPOBATH MOTYyYCHHBIN

pe3yJbTaT

YMenue ONEpHUPOBATH MTOHATUSIMH: cpenHee
apudmMeTHIecKoe, MEJ1aHa, HauOoJbIIee 51
HauMEHBbIIIEEe 3HA4YCHMS, pa3max, Jucrepeus,

CTaH/JapTHOE OTKIJIOHEHHWE YMCIOBOTO Habopa; yMeHHue
H3BJICKATh, WHTEPIPETUPOBATH uHpopmaruto,
MpeJICTaBICHHYI0O B Ta0nuiax, Ha JuarpaMMax,
rpagukax,  OTpPa)kAlOIIyld  CBOHCTBa  peaJbHBIX
MIPOLIECCOB U SIBIICHUH; MPEACTaBIATh MH(OPMALIUIO C
MOMOINBI0  TAaOMWIT W  JAMarpamMMm;  HUCCIEI0BaTh
CTaTUCTUYECKUE JITaHHBIE, B TOM YHCII€ C IPUMEHEHHUEM
rpauYecKux METOJOB H DJIEKTPOHHBIX CPEJCTB;
rpaduuecku HMccneaoBaTh COBMECTHBIE HAOMIOIEHUS C
MOMOIIBI0  JMarpaMM  pPAacCE€UMBaHUsA W  JIUMHEUHOU

perpeccuun

YMenue onepupoBaTh MOHATUSMU: CIIYYaWHBIA OMBIT U

cnyqaﬁHoe CO6BITI/IC, BCPOATHOCTDH CJ'Iy‘-I&fIHOl"O




COOBITHS;  YMEHHME  BBIYHCISATH  BEPOSTHOCTH  C
UCTIONIb30BaHUEM TI'paUUECKHX METOIOB; IMPHUMEHATH
(GOpMyNBI CIOXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH,
dopmyny monHOI BeposTHOCTH, Gopmyny beprymim,
KOMOWHATOpHbIE (akTl Hu  (HOPMYJbl; OLEHHUBATH
BEPOSITHOCTH PEAJbHBIX COOBITHI; YMEHUE ONIEPUPOBATH
NOHATUSAMH: CIy4aliHasi BEJIMYHMHA, pacCHpeaciCHHUe
BEPOSTHOCTEH, MaTEMAaTHUECKOE OXKHJAHWE, TUCTIEPCUS
U CTaHJApPTHOE OTKIOHEHHUE CIIy4aliHOW BEJIMYMHBI,
(GYHKIMM pacnpeneieHusl ¥ MIOTHOCTH PaBHOMEPHOTO,
[IOKa3aTeIbHOTO ¥ HOPMAIBHOTO  paclpelelCHNH;
yMEHHE UCIIOJIb30BATh CBOMCTBa  HW3YYCHHBIX
pacnpesneneHuil Ui pemieHHs 3agad; 3HAKOMCTBO C
NOHSATHAMHU:  3aKOH  OOJNBIIMX  YHCEN,  METOJbI
BBIOODOYHBIX ~ MCCIICIOBAaHWW; YMEHHE TIPHBOIHUTH
NpUMEpBl TPOSBICHUS 3aKOHAa OONBIIMX dYHCENl B
OPUPOJHBIX M  OOIIECTBEHHBIX SBICHHSX; YMCHHE
OIEpUpPOBATh TOHATHAMHU: COYETAaHHE, IEPEeCTaHOBKa,
YUCJIO COYCTAHUM, YHUCIO IEPEeCTaHOBOK; OWHOM
HploTOHA; yMeHHE NMPUMEHSATh KOMOMHATOPHBIE (DAKThI
U PAaCCyXJCHHWs Ui pemeHus 3a1a4, OLEHUBATh
BEPOSTHOCTH  peallbHBIX  COOBITMH;  COCTaBIIATH
BEPOSTHOCTHYIO ~ MOJEIb W  WHTEPIPETHPOBATH

HOJ'IyLIeHHLII\/’I pe3yiabTaTt

YMeHHe onepupoBaTh IOHATUAMU: TOYKA, MpsMasd,
IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA
yrila, IJIOCKUHM YroJl, ABYI'PAaHHBIA yroJ, TPEXTPaHHBIN
yroJI, CKPEIIMBAIOIIUECS TNPSAMBIC, NapaUIeIbHOCTh U
NEPHEHAUKYJIAPHOCTh IPSAMBIX U IUIOCKOCTEH, YIoOJl
MEXIY NMPSMBIMHU, YTOJI MEXIY NPSIMOM U IUIOCKOCTBIO,
Yroa MeXAY IUIOCKOCTSMHU, PacCTOSHUE OT TOYKH 10
IIJIOCKOCTH, PACCTOSIHUE MEXKIY NPSMBIMU, PACCTOSHHE
MEXIYy IUIOCKOCTSIMH; YMEHHE MHCIOIb30BaTh IIPU
pellleHnn 3aJad U3Y4YeHHble (aKkThl U  TEOpPEMbI
IUIAHUMETPUH; YMEHHE OLIEHUBAaTh pa3Mepbl 00BEKTOB

OKPY’KaIOIIIET0 MUPa; CTPOUTh MAaTEMATHYECKNE MOJEIH
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C TIOMOIIBIO TCOMCTPUUCCKHUX MOHATHUU H BCJINYHH,

pe€uiaTh CBA3aHHBIC C HUMH IIPAKTUYCCKUEC 3a1a4n

VYMeHue onepupoBaTh HNOHATHAMM: IUIOIAAb (UIYpHI,
00BEM ¢burypsi, MHOT'OI'DaHHUK, IIPaBUJIbHBIN
MHOI'OIpDAaHHMK,  CEYEHHE  MHOIOIpaHHMKa,  KYO,
napajjieNienunen, npu3Ma, nupamuaa, ¢urypa u
MOBEPXHOCTh BPALIEHU, UMIMHIpP, KOHYC, 1Iap, chepa,
wiomaab cdepsl, MIOMAab MOBEPXHOCTH HMHPAMHIIBL,
IIPU3MBI,  KOHYCa, IMHApa,  00BéM  KyOa,
IPSAMOYTOJIBHOT'O napajuiesenunesa, MIAPaMU/IbI,
IPU3MBlL, LWIMHApPA, KOHYyca, Ilapa, pa3BEpPTKa
IIOBEPXHOCTH,  CEYEHMS  KOHyca M  LWIMHJIPA,
IapajuleJIbHblE OCH WM OCHOBAaHMIO, CEYECHME IIapa,
IUIOCKOCTb, Kacaromascss cdepbl, HWIMHAPA, KOHYCA;
YMEHHUE CTPOUTh CEYEHHE MHOIOIpaHHMKa, N300paxaThb
MHOTOTPAaHHHKH, (DUTYPHI M TOBEPXHOCTH BPAILICHHSI, UX
CEYEHHsA, B TOM 4YHCIE C IOMOUIbIO D3JIEKTPOHHBIX
CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA N'€OMETPUYECKUX
buryp, caMoCTOATENILHO (OPMYIUPOBATH ONpPEIEICHUS
M3Yy4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
NPU3HAKAX T€OMETPUUECKUX (Uryp, 000CHOBBIBATH WM
ONpoBEpraTh MX; YMEHHE IPOBOAMUTH KIACCHUPHUKAIUIO
¢uryp 1O pa3NMYHBIM  TPU3HAKaM, BBINOJHATh

HCO6XOI[I/IMI)I€ AOIOJHHUTECIbHBIC ITIOCTPOCHUA

11

YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKECHHE B
IPOCTPAHCTBE, NapaJljiebHbIA MEPEHOC, CUMMETPUS Ha
TUTOCKOCTH " B MIPOCTPAHCTBE, MTOBOPOT,
npeoOpa3oBaHue 10100, MOAOOHbBIE (PUTYPBI; YMEHHE
pacro3HaBaTh paBHble M MOJOOHBIE (QUIYpHI, B TOM
yuciae B NPUPOJE,  HCKYCCTBE,  apXUTEKTYpE;
UCTIOIF30BAaTh  TEOMETPUYECKHE  OTHOUICHHS  MpH
peLIeHUH 3a/1a4; HaXOJIUTh T'€OMETPUYECKHE BETUUYHUHBI
(nmuHa, yro, Iomaak, 00bEM) IpH PEIICHUH 3a1ad U3
JIPYTruX Y4eOHBIX TNPEIMETOB U W3 pealbHOW KHU3HH,
YMEHHUE BBIYUCIISTH TEOMETPHUECKUE BEIMIMHBI (JUTMHA,

yroi, IUiomaab, OO0BEM, IUIOMIAb TMOBEPXHOCTH),




12

13

UCTONB3Yysl H3Y4YeHHBIE (OPMYNIBI M METOIbl, B TOM
Y{Clie: TUIONIAAb IMOBEPXHOCTH IHPAMHIBI, IPHU3MBI,
KOHyCa, [WIMHIpPA, IUIOMAas cdepsl; 00bEM Kyda,
PSMOYTOJIBHOTO napasuiesenuresa, HPAMUIBL,
[pU3MBI, LUIUHIpA, KOHYCa, IIapa; yMEHUE HAaXOAUThb

OTHOIIICHHE 00BEMOB TOJOOHBIX (HUTYDP

YMeHue onepupoBarh IMOHATUSAMHU: MPAMOYTOJIbHAS
CUCTEMa KOOpPJIMHAT, BEKTOp, KOOpPAMHATBI TOYKH,
KOOPIMHATBI BEKTOPA, CYMMa BEKTOPOB, IIPOU3BEACHUE
BEKTOPa Ha YHUCIIO, PA3JIOXKEHHE BEKTOpa IO Oasucy,
CKAJIIPHOE IPOU3BEICHUE, BEKTOPHOE IIPOU3BEICHUE,
Yroa MeXAYy BEKTOpaMH; YMEHHME MCIOJb30BaTh
BEKTOPDHBIH M KOOPAMHATHBIM METOJ JUIsl PELIEHUs
reOMETpPUYECKUX 3aJad M 3a7ad JAPYTux Yy4eOHBIX

npeaAMCTOB

VYMeHue BbIOMpaTh MOAXOAIIMN METOA AJs pelleHus
3a1a4y; IIOHMMaHWE 3HAYUMOCTH MAaTEMaTUKH B
U3YyYEHUH TNPHPOJHBIX M OOLIECTBEHHBIX MPOLIECCOB U
SBJICHUM; YMEHHE pacCIlO3HABaTh IPOSBICHHUE 3aKOHOB
MaTE€MaTUKHU B UCKYCCTBE, YMEHUE PUBOIUTH IIPUMEPEI
MAaTE€MaTUYeCKUX OTKPBITUH POCCUHCKOM M MHPOBOMI

MaTeMaTH4eCKOn HayKHu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsiemMbliidIeMeHTCOEPKAHUS
1 Yucna u BIYUCIECHUS
11 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
19 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOM, TPOICHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaTypaidbHOUW cremneHu. JlelicTBus ¢ apudmeTHIecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
v Crenenp ¢ muenbiM TnokazareneM. CTemeHb € palMOHAIBHBIM IIOKa3aTeJeM.
' CaoiicTBacTeneHu
15 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI
JeiicTBuTenpHble 4yucia. ApupMeTHUECKHE ONepaluu ¢ JeHCTBUTENIbHBIMU
1.7 yucnamu.  [IpuOmmKEHHBICBBIYUCIICHUS, TPABWIAOKPYTJCHHUS, MNPHUKHIKA U
OLIEHKape3y/IbTaTaBblYMCICHUN
1.8 [TpeoOpa3oBaHuEBBIpAKEHUI
1.9 KommuekcHsleuncia
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 WppannonanbHbieypaBHEHUS
2.3 TpuronomeTpuyeckueypaBHEHUS
2.4 [TokazarenbHble U JIorapupMuIecKueypaBHEHHS
2.5 Hensle n 1poOHO-paIiiOHaIbHbIE HEPABEHCTBA
2.6 WppanmonanbHbleHEpaBEHCTBA
2.7 [ToxazarenbHbIE U TOTapu(PMUUECKHEHEPAaBEHCTBA
2.8 TpuroHomeTpuieckueHepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI




OyHKIUYU U TpapUKu

Oyukuus, cnocoObl 3amanus ¢yakuuu. ['paduk QyHkimuu. BzaumHo oOpaTHbIE

3 dbyakuun. Yéraple n HeuéTHBIC QyHKIMH. [leproanyeckuedyHkimm
OOnacte ompesnenaeHUs W MHOXKECTBO 3HaueHMM QyHkuuu. Hymum ¢ynkuumm.
3.0 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnbliee M HauMmeHblllee 3HAYEHUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHBIM W IeNbIM Toka3arteneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspbiBa. AcuMnToTel TpadgukoB ¢yHkuuid. CBoiicTBa  (yHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI3AJAHUATIOCIIEI0BATEIbHOCTEN
3.8 Apudmernudeckas 1 reomeTpuueckas nporpeccuu. @opmysa ClI0KHBIX IPOLIEHTOB
4 HauanamaTemaruueckoroaHaansa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHne NPOU3BOJHON K MCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 JKCTPEMYMBI. Haxoxennenanoospiiero u
HaMMEHBIIETO3HAYCHUA(DYHKITMHHAOTPE3KE
4.3 [TepBoobOpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasCcTaTUCTHKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @UryppIHaIIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTUBPALLIEHUS




7.5

KOOp[[I/IHaTBI 1 BCKTOPLI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






