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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJJapCTBEHHOT0 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBABIICMBIX K
MaTeMaTH4eCcKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH 00YYaIOLUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHHs OOYCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JPYTUX YUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4aronuxcs
NPAaBWIbHBIX MPEICTABICHUNH O CYUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKEeHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEAIbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKkKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHHUs, TaK Kak OOECIIEUYMBACT BO3MOXXHOCTb H3YUYCHHsI KakK
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE€ TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUIMI
B XOJIE pEUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acTSIX AEATENBbHOCTH dYeloBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTPaXCHHUS OKPYIKAIOIIET0 MHpPA, YCIOBHUE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOU JESATEIBHOCTH,



ABJIAETCS OJAHUM W3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3ajadya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00y4yeHusi — oOmeoOpa3oBaTeIbHOE M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenu(pUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOT'O MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEHHUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reomMeTpur Ha 0©0a30BOM ypOBHE TNIpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOUThH OOIIME MAaTeMaTHYECKHE YMEHUS, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJIsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIlIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3ajjayaMH  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISrOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TNpeACTaBICHUS O MHOTOTPAaHHUKAX M TeJlaX BpPAILLCHUS
KaK O BOXXHEHMIIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX OMKCHIBATDH
¥ U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YEpTEkKaxX, MOJENAX H B
peabHOM MHUPE MHOTOTPAaHHUKH U TeJla BpaICHUS;

e OBJAJICHHE METOJaMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKeHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHne yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX Y TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHHE  AITOPUTMAMH  PEIICHHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKAa3aTEIIbHBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MIPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE UHTCIUICKTYaIbHBIX | TBOPYECKUX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH,  HCCIEAOBATEIHCKHUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAMYUTENHHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIOUEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa Hall
HUMH, YTO CIHOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeIMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUS, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh MPEJIMETHO-
MPaKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce CTEpPEOMETPUU MPOBOAMTCS 3a CUET pEIIeHUs 3ajJad Ha
cCo3JaHue  MPOCTPAHCTBEHHBIX O00pa3oB W  3ajJady Ha  OMNEpUpPOBAHUE
IPOCTpaHCTBEHHBIMU oOpa3zamu. Co3manue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUSI.

OcHoBHBIE cojaepkaTenbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «lIpsiMble U IIIOCKOCTH B MPOCTPAHCTBEY», «Tena BpamieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNIbHBIM JIMHUSM, HO W IO TOJaM
0o0ydeHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Coaepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pE3yJbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpenenEHHBIM [0 ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJIIOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YYaloONIUXCs, PacHIupss U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKArOIInecs,
napajuleibHble W CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IApaJICNIbHBIE IIPAMbIE B  IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMU CTOPOHAaMM; YIOJI MEXAY NPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijieibHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimne mnpocTpaHCTBeHHbIE (UTYphl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeUSHHIA.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIIOCKOCTH,
[IPU3HAK I[EPHEHAUKYJSIPHOCTA NPSIMOW M IUIOCKOCTH, TeOpeMa O MpsIMOu
NEPHNEHIUKYIAPHON IUIOCKOCTU. YTIBI B IPOCTPAHCTBE: YrOJl MEXAY INPIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JABYI'PAHHOIO  yrja.
IlepnieHAUKYJIAp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT TpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IlonsATHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHMS NPU3MBIL; MpsMas U HAKJIOHHas NMPU3Mbl; OOKOBas U
IIOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJIelivIe];] U ero coucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHE NMHPaMU/Ibl; OOKOBas M MOJHAS IOBEPXHOCTh MUPaMUbL; IPABUIIbHAS U
yCeUu€HHasi MNHpaMUJa. OJIEMEHTbl HOpu3Mbl M nupamuibl. [IpaBunbHbIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NpaBWIbHASA IpU3Ma U
IIPaBUJIbHAS NMPaMHUJa; TNPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlperncraBneHue o NpaBWIBHBIX MHOTOIPAHHHMKAaX: OKTadJp,
nojieKka’ip U ukocasap. CeueHus: MpU3Mbl U TUPAMHUJIBIL.

CuMmMmeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUVIOCKOCTU.  OJJIEMEHTbl CHUMMETPUM B  NHpaMUJAX, HapajUIesICIHIEeax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaasr OOKOBOM MOBEPXHOCTM W TOJHOMW MOBEPXHOCTH MPSIMOM IMPHU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABHIBHOM MHUPAMHIIbI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAAIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCTD, obOpazyroriue UTUHIPUYECKON
MOBEPXHOCTH, OCh UUJIWHIPUYECKOW TOBEpXHOCTH. [lunuHAp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasylolasi M OCh, IUIOMIaJb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIInHA, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3syrolue U BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETP; IJIOMIAL MOBEPXHOCTH CHEpHI.
Bzaumnuoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cdepe;
10 b Cephl.

N3006paxkeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHApPA U KOHYCA.

KoMmOuHanmu Tenm BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO TMapajuienienunena u ciuenctsus u3z He€. OO0bEM UMIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiMHApa (HapaJieIbHO M MEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajUyiebHOE OCHOBAHUIO U MPOXOASILIEE Yepe3 BEpIIMHY), CEUEHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miuockocTy U B pocTpaHcTBe. Cl0XKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa MO TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mapamenenunena. PemieHne 3amay, CBSI3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexjay OpsIMBIMH U IUIOCKOCTAMH. KOoOpanHATHO-BEKTOPHBIN
METO/I IIPU PEIICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMKU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WJIE€HAa POCCUHCKOr0 OOINecCTBa, TMPEICTABICHHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUUCKOM MaTeMaTUYECKOMN IIIKOJIHI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHUICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  ITOBEICHUSA,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYHBOTO OyYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELIEHU, paccyXICHUM;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPHUMEHSATh MAaTeMAaTHYCCKUE 3HAHUSA B
HWHTEpecax 370poBoro U 6e3omacHoro obpasa KW3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTAaHHE, COATaHCUPOBAHHBIA PEXKUM 3aHITHH U

OT/IbIXa, peryisipHas busnueckas aKTUBHOCTH); ¢buznueckoro
COBEPIIIEHCTBOBAHUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEIBHOM
JeSTETHbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0Ws; WUHTEPECOM K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeil mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, TOHUMAHHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTAaIlMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JaCTH  OKpY’)KAroIIeH cpeabl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JIsI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAaKTHUKW, IOHUMaHHUEM
MaTEMaTUYCCKOW HAyKHW KakK c(epbl 4YeIOBEUECKOH IeATEIBbHOCTH, JTAaloB €€
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJCTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WUHAVBUAYAJTBLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJabTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTro MpeaMeTra
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1) YHnueepcanvuvie no3HasameibHble  OelUCmeEus, obecneyusarom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYECcco8 obyuaruuxca (oceoenue
Memo008  NO3HAHUSL  OKPYICAwjeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
Ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBUS:

e BBISIBIISITH U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMATHUYECKUX
OOBEKTOB, TOHSATUH, OTHONICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEeJICICHHs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccuuKaIi, OCHOBaHUS i OOOOIIEHHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3a;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOpPa3OBBIBATH  CYKICHHS:
YTBEpAUTEIbHBIE W OTpHUIATEIbHBIC, C€IWHUYHBIC, YAaCTHBIE W 0O0IIue;
YCIIOBHBIE;

e BBISBISATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
nmpoTtuBopeursi B (aKkTaxX, JAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;



npejiaratb ~ KpUTEpUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
[IPOTUBOPEUHNIL;

e JleNIaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTHMKH, JIEIYKTHUBHBIX U
WHJIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUCHUH 10 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEJILHO JI0OKa3aTeIbCTBa MaTeMaTHYECKUX
yTBEPKACHUN (MpsSMbIe U OT MPOTUBHOIO), BHICTPaUBaTh apryMEHTAIIHIO,
OPUBOAUTL TPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS U BBIBOJIBI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pelIeHUs, BbIOUpaTh HauboJee NOAXOAANIUNH C Y4ETOM
CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBUS:

e HCMOJIb30BaTh BOIMPOCHI KaK HCCIIEIOBATEIILCKUNA WHCTPYMEHT TMO3HAHUS;
dbopmynupoBaTh BOMPOCHl, (UKCUPYIOIIME MPOTUBOpEUUE, MPoosIeMYy,
yCTaHABIIMBaTh  HMCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UINIO, MHECHHUE,

e TPOBOJUTH CaMOCTOSITEJTLHO CIUJITAaHUPOBAHHBIN AKCTICPUMEHT,
UCCIEJIOBAaHWE TI0 YCTAHOBJICGHHIO OCOOCHHOCTEM MaTeMaTH4YeCKOro
0o0beKTa, SBJICHUS, TPOIECcCca, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENIbHO (POPMYIHPOBATH 00OOIIEHHS U BBIBOJBI MO pe3yiabTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIEOBAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
MIPEINOIOKEHUS O €70 Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBIATH NePUIUTHI MH(OpPMAIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOMPOC U JJIsl PEIICHHUS 3a]1a4H;

e BBIOMpaTh WHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CTPYKTYpUPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B PA3IMYHBIX (opMax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATh HaJIEKHOCTh uHpopMauu o CaMOCTOSITETIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKamueHwvle  Oelicmeus, o0Oecnequusarom

cpopmMuposanHnocms CoyUanIbHbIX HABLIKOE 00YUaArOUUXCAL.

Oo0wenue:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBAThH MOJy4YECHHBIA pe3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3jiMyMe M CXOACTBO MO3ULUH; B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOIIIACHS, CBOU BO3PAKEHHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  NPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YY4ETOM 3aJ1a4 MPE3EHTALMHN U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHUMATh W KCIOJIb30BAaTh  NPEUMYIIECTBA  KOMAaHJAHOM U
WHJMBUIYaJIbHON pabOTHI MPU PEIICHUH YUeOHBIX 3a]1a4; IPUHUMATH 1€/
COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM
paboThI, pacrpeAensaTh BUAbl padboT, J0roBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS! HECKOJIBKUX JTFOJIEH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)eH s, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIMHUPOBATH CBOM JEHCTBUSA C JPYTUMH YJI€HaAMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHS.

Vuusepcanvnvie  pezynamuenvie Oeticmasus, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4d, BEIOUPATh CIIOCO0 pereHus
C Y4ETOM MMEIOIIUXCS PECypCOB i COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOU
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH IIO3HABaTEIbHONW pedlIeKCMM Kak  OCO3HAaHHS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJISI IIpoliecca W
pe3ysbTaTa peluieHrus MaTeEMaTHYEeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTUBBI B [I€SATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB, JAHHBIX, HAMJICHHBIX OITMOOK, BBISBICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIA W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThI MHOTOTpaHHUKA, MPABUILHBI MHOTOT'DAHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (MIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunmpoath ~ MHOTOTpPaHHUKH, BEIOUpas OCHOBaHUS  JyIs
Kiaccuukauu  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH; TIPaBUJIbHBIC
MHOTOTPaHHUKH; TIPSMbIE U HAKJIOHHBIC MTPU3MBI, TapaJIICICITUTIC I ).

OrniepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHITUTIBEI TOCTPOSHUS CEUCHU M, UCITOIB3YsI METO/I CIEOB.

CtpouTh CeuUe€HHS MHOTOI'PAHHUKOB METOJOM  CIICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYP: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIMYUH 10 00pa3liaM Wiu
ajropuTMaM, IMPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTaHJIAPTHBIX MaTEMAaTUYECKUX 3a7ad Ha BBIYMCICHUE PACCTOSIHUM MEXIY TBYMS
TOYKaMH, OT TOYKM JIO TMPsSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAX0XKACHHUE TEOMETPHUUECKUX BEJIUUYHH O 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAaHJAPTHBIX MAaTEMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJOB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY NPSIMOM W  IJIOCKOCTBhIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHUS MEXIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TNOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypaxX, MPEACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

[IpumensaTs reoMerpuueckue (akThl sl PEHICHUS] CTEPEOMETPUUYECKUX
3a71a4, MPEANoIaralMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoOCTEWIIME MPOTPAMMHBIE CPEICTBA H  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE TpPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIC 3HAHHUS Ha MPAKTUKE: aHAJIU3UPOBATH pPEAbHbBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4eCKu CPOPMYTUPOBAHHONW MPOOJIEMBI, MOICIUPOBATh pPEabHBIC
CUTyallud Ha A3bIKE TE€OMETPUM, MCCIEAO0BATh IIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrmapara aareOpbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIEC C HAXOXK/ICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] TMOBEPXHOCTh, OOpasyroiue
WIMHIPUYECKON  MOBEPXHOCTH;,  LMJIWHIP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKOH OBEPXHOCTH, KOHYC; cpepruyeckasi IOBEPXHOCTb.

Pacno3naBath Tena BpameHus (IUIMHIP, KOHYC, cdepa U 1map).

OOBACHITH CLIOCOOBI TTOJTYYSHUS TEJT BpAIICHHUS.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHHS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepsl; cdepa, BHOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BBIYUCISATH COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMH
MOAOOHBIX TEll.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOpPaMH, CKISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOpPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIpHOE TMPOM3BEICHUE, paCKIaJbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaPTOBOM CUCTEME KOOPIMHAT.

[IpumensTe reomeTpuueckue (aKThl HJiS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBHUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pematp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM airOpUTMaM, IPUMEHSIS
U3BECTHBIE METO/IbI IIPY PEIIEHNUU CTAHAAPTHBIX MATEMATHUYECKUX 3a/1a4.

[IpuMeHAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOoAUTE TpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
KW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJyYEHHBIC 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallMM W IIPUMEHSATh HW3YYCHHBIE NOHATHS B MPOLECCE IOWCKA PELICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh MOCTPOEHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHSATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKIEHUEM T€OMETPUYECKUX BEJIMYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 BBenenue B ctepeomMeTpuio 10 bubmmorexa [TOK
https://m.edsoo.ru/1c209e37
) [Ipsimble ¥ IIIOCKOCTH B MPOCTPAHCTBE. > 1 bubnuorexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [JOK
IJIOCKOCTEHN https://m.edsoo.ru/1c209e37
4 VYTl MKy NPAMBIMU U TIIOCKOCTSIMU 10 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
5 MHororpaHHUKH 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1 bubmmorexa [TOK
https://m.edsoo.ru/1¢209e37
bubmuoreka [JOK
7 [ToBTOpEHME: CeUeHUs], paCCTOSHUS U YTJIbl 4 1
https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 T 12
eI BpatieHui https://m.edsoo.ru/1c209e37
i bubnuotexa [JOK
2 5 1
OOwEmet Ten https://m.edsoo.ru/1c209e37
bu6moreka [IOK
B 1 1
3 €KTOPBI U KOOPIWHATEL B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209¢37
4 [ToBTOpeHue, 0600IICHNE, 7 | bu6moreka [IOK
cUcTeMaTH3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
OcCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, TUIOCKOCTb,
npocTpancTBo. [IpaBuna
1 M300pakKeHUS HAa PUCYHKAX: 1 Bu6amorexa [IOK
P pHeyH o https://m.edsoo.ru/aecc77cd
M300pakKeHUS TIIIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CEpEeIMHbI OTPE3Ka
[TonsTusa: nepecekaronmecs
2 IJIOCKOCTH, TIEpECeKarouecs mpsmas 1 Bu6nmorera [IOK
> 1P P https://m.edsoo.ru/2d8a9¢99
U IJIOCKOCTh
[Tonsarus: nepecekaromuecs
bu6mmoreka [IOK
3 IJTIOCKOCTH, TIEpECeKarouecs mpsmas 1
https://m.edsoo.ru/db685e73
U IJIOCKOCTh
3HaKOMCTBO C MHOTOI'PAaHHUKaMHU,

4 1300pakeHue MHOTOTPaHHUKOB Ha | bubnuoreka [JOK
pHUCYHKaX, Ha MPOECKIMOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
HavanbsHbie cBenenus o kyoe u

R bubmuoreka [JOK
5 MUpaMUJIE, X Pa3BEPTKU U MOJIETH. 1
https://m.edsoo.ru/b30dff38
CeueHuns MHOTOTPaHHUKOB
bubnmnoreka [JOK
6 HavaneHbie cBenenus o kyoe u 1 1

https://m.edsoo.ru/3d8ffd32




IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOTPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

bu6mmoreka [{OK

7 MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPUHU U CIECACTBUS U3 HUX
[TorsTHE 00 aKCHOMATHYECKOM
bubmmorexa [IOK
8 MOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
https://m.eds00.ru/239¢8cb4
CTEPEOMETPUHU U CIEACTBUS U3 HUX
[TorsTHE 00 aKCHOMATHYECKOM
bu6moreka [IOK
9 MTOCTPOCHUU CTEPEOMETPHUN: AaKCHOMBI
https://m.eds00.ru/65¢c6b106
CTEPEOMETPUH U CIICACTBUS U3 HUX
[TorsTHE 00 aKCHOMATHYECKOM
bu6moreka [IOK
10 MOCTPOECHUH CTEPEOMETPHUU: AaKCUOMBI
https://m.edsoo.ru/258fc245
CTEPEOMETPUHM U CIICJICTBUSA U3 HUX
B3anmHoe pacnosiokeHue npsMbIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [JOK
napaieNIbHbIE U CKPEIUBAIOLIUECS https://m.edsoo.ru/1a2520f6
MpsSIMbIE
[TapannensHOCTh NPSMBIX U
IJTIOCKOCTEHN B MPOCTPAHCTBE:
bubmuoreka [JOK
12 napajieabHbIe MPSIMbIC B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; NAPALICIIBHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh NPSIMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuorexa [IOK
[TapamiensHOCTb IPAMON U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
bu6mmoreka [JOK
14 VYTuIbl ¢ COHAIPAaBICHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpPOHAMH

15 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuotexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
napajuieJIbHblE INIOCKOCTH https://m.edsoo.ru/2e18{255
. . bubnuorexa [JOK
18 CBoiicTBa mapaylIeIbHBIX TUIOCKOCTEH
https://m.edsoo.ru/e504d656
[Ipocreiinye npocTpaHCTBEHHbIE
bu6moreka [IOK
19 (burypsl Ha IIOCKOCTHU: TETPAP,
https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnesa
20 [Toctpoenune ceueHuit bubmorexa OK
https://m.edsoo.ru/1d434d0f
bu6moreka [IOK
21 I1 i
OCTPOCHHE CCHCHHH https://m.edsoo.ru/ec26fe5d
KounTponbHas pabota no teme
2 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
npoctpanctse. [lapannenbHOCT https://m.edsoo.ru/9a0a%e56
MPSAMBIX U IIOCKOCTEH"
[lepneHUKyYISIPHOCTD NPAMOU U
PIEHAMIYIAP P bubnuoreka [JOK
23 IJIOCKOCTH: IEPHEHANKYIISIPHBIE
https://m.edsoo.ru/b19f6a5d
IIPsIMBIE B TPOCTPAHCTBE
24 [Ipsimble napasienbHble U bubnuorexa [IOK
NEPIEHINKYIIIPHBIC K IIJTOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimble napaisienbHble U bubnuorexa [IOK
NEPIEHINKYIIIPHBIE K IIITOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyIIpHOCTH bubnmnoreka [JOK




IIPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepnesauKyIspHOCTH

bu6mmoreka [{OK

27
IPSIMOM U TUIOCKOCTH https://m.edsoo.ru/79165d15
)% Teopema o npsmoit bubnuorexa [IOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.edsoo.ru/635¢5087
79 Teopema o npsmoit bubnuorexa [JOK
MEePIEHANKYISIPHOMN IIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnuorexa [JOK
MEPIEHIUKYISIPHON INTIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHauKyNsip ¥ HAKJIOHHBIE:
P D Bu6mmorexa 1[OK
31 paccTosiHue OT TOYKHU J0 TUIOCKOCTH,
. https://m.edsoo.ru/33c477d3
paccTosiHuE OT MPSIMOM JI0 IITIOCKOCTH
[lepneHauKynsip U HAKJIOHHBIE:
DLCHIHIIAP bu6moreka [IOK
32 paccTosiHue OT TOYKHU J0 TJIOCKOCTH,
. https://m.edsoo.ru/66fefadd
paccTosiHuE OT MPSIMOU JI0 TITIOCKOCTH
[lepnieHauKynsip U HAKJIOHHBIE:
33 a(iTOSIHI/IeyOT IT)OIIKI/I 0 IUIOCKOCTH Bubmrorexa LIOK
p f[ ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHUE OT NPSIMOM JI0 INIOCKOCTH
[lepnieHquKynsip U HAKJIOHHBIE:
P P bubmuoreka [JOK
34 paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
. https://m.edsoo.ru/dbee22bc
paccTosiHuEe OT MPSIMOM JI0 IIIOCKOCTH
35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnuoreka [JOK
IIPSIMOM U TIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEHHBIN YroJ bubnuorexa [IOK
JIBYTPaHHOI'O yrja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN YIoJ bubnuorexa [IOK
JIBYI'PaHHOI'O yTJia https://m.edsoo.ru/c7c777ed
38 [lepnieHAMKYASAPHOCTD MIIOCKOCTEN: bubnmoreka [JOK




MIPU3HAK NEPIEHANKYIIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEMN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
39 MPU3HAK [NEPIECHINKYIISIPHOCTH 1B bubnmorexa LOK
p Up y1Ap X https://m.edsoo.ru/ed9e2a8e
MIJIOCKOCTEH
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 OpHU3HAK MEPICHINKYIIPHOCTH JIB bubmmorexa LHOK
p Up yip ABYX https://m.edsoo.ru/ba75dc57
MIJIOCKOCTEM
N bubnuotexa [JOK
41 Teopema o TpEX nepneHANKYIIpax
https://m.edsoo.ru/e4972cdc
N bubnuotexa [JOK
42 Teopema o TpE€X nepneHANKYIIpax
https://m.edsoo.ru/52188a7d
N bu6moreka [IOK
43 TeopeMa o TpEX nmepneHaUKYIsIpax
https://m.edsoo.ru/9f246736
KonTtponsHas paboTa o remam
m "TlepnieHAUKYIAPHOCTD IPSAMBIX U bubnuoreka [JOK
mwiockocTe" u "Yriael Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U IJIOCKOCTSIMU"
[TonaTHE MHOTOTrpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPaHHUKA,
45 BBIITYKJIbI€ U HEBBIITYKJIbIE bubmmorexa [TOK
et yKH https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: n-yronpHas npu3ma; rpaHu 1
46 OCHOBaHUS IPU3MBI; IIpsiMas U bubnunoreka [JOK
HaKJIOHHAas NMPU3Mbl; O0KOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAsi TOBEPXHOCTh MPU3MBbI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN bubnuoreka [IOK

napajiieJICIrIica u €ro CBOMCTBA

https://m.edsoo.ru/8a7be683




48

[Mupamuaa: n-yrojpHas nupamuia,
I'paHy ¥ OCHOBAHUE MTHUPAMHU/IBI;
O0KOBas ¥ MOJTHASI TOBEPXHOCTh
MUPAMHU/IbI; IPABUIIbHAS M YCCUEHHAS
nupamua

bu6mmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuIBHBIE MHOTOTPAHHUKH:
MOHATHE TPABHIILHOTO
MHOTOTpaHHUKA; TPaBHIIbHAS IPU3Ma
Y TIpaBWIIbHAS TIHPAMHUJIA; PABHIIbHAS
TpeyroJibHas MAPaMHIA U
MIpaBUWJIbHBIN TETpadIp; KyO

bubmmoreka [{OK
https://m.edsoo.ru/074c8865

50

[IpencraBnenue o MpaBUIbHBIX
MHOTOTpaHHUKAX: OKTadp,
JOJICKadIp M UKOCAdIP.

bu6moreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B MUpaMHUIAX,
napajuieJienuIeax, MpaBUiIbHBIX
MHOTOTpaHHUKAX

bu6mmoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue >eMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHau,

YTJIbI

bubmuoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTHU MPSAMOM
IIPU3MBI, IUIOIAb OCHOBAHMIA,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MIPSIMOM IIPU3MBI

bu6mmoreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomans OOKOBOM MOBEPXHOCTH U

bu6mmoreka [JOK




IIOBEPXHOCTH ITPABUIIBHON

MUPaMHIbI, TEOPEMa O IJIOIIAAN
OOKOBOI TIOBEPXHOCTH YCEUEHHOM

https://m.edsoo.ru/5603e30b

T PAMHIBI
55 KonTtposnsHas paboTa o teme bubmmoreka LIOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
bubmmoreka [{OK
I N
36 omstite 00 0bEMe https://m.edso0.ru/7ad0020b
i bubnuotexa [JOK
37 OObEM mmrpani bt https://m.eds00.ru/235171b3
58 O6BEM upamMuIbl bubmorexa OK
https://m.edsoo.ru/f47dfefd
59 O06bEM TMpamMuIBI bubmorexa LOK
https://m.eds0o0.ru/79¢10312
60 O06bEM TMpamMuIBI bubmorexa LOK
https://m.edsoo.ru/2faadc3f
61 O06BEM TTPU3MBI bubmorera [JOK
https://m.eds00.ru/79853608
62 O06BEM TPU3MBI bubmorexa OK
https://m.edsoo.ru/1e053890
bubnuoreka [JOK
63 0b¢
O6bEM pusMBI https://m.edsoo.ru/482d3f51
64 KonTponeHas paboTa o teme bubnuorexa [IOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, o6o0IIEeHNE
65 CHUCTEeMaTHU3alysl 3HaHUM. bubmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad




[ToBTOpenue, o6o0IICHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTossHUN: MEXIY | bubnuorexa [JOK
JBYMS TOYKaMH, OT TOYKH J0 NPSAMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IUIOCKOCTH, MEXK Y
CKpELIUBAOIIMMUCS IPSIMBIMHU
b K
67 Hrorosas koHTposbHas paboTa 1 nommorexa 11O
https://m.edsoo.ru/b9146bcO
[ToBTOpEeHME, 0600MIIEHNE
CUCTEMaTU3als 3HAHUMN.
Beruncnenue yrios: Mex
T o Bu6inorexa [IOK
68 CKpELIUBAOIIUMHUCS IPSIMBIMH, 1
. https://m.edsoo.ru/56765e8b
MEXYy NPSAMOU U MIOCKOCTBIO,
JABYTPaHHBIX YIJIOB, YIJTI0B MEXIY
IIJIOCKOCTAMH
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
Cdepa u map: neHTp, paamnyc,
bubmmoreka [JOK
1 JIAAMETP; TUIOIIAIb IIOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
cdepbl
Bsaumnoe pacnonoxenue chepsl u
bu6mmoreka [IOK
2 IJIOCKOCTH; KacaTeabHas MII0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol

3 N3obpaxenue chepsl, mapa Ha | bubnuoreka [JOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7{2
[unuHapudeckas TOBEPXHOCTb,

4 00pasyromue MUJIHHIPUICCKOM | bubnuoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHIPUICCKON https://m.edsoo.ru/6054b8cl
IIOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3ymoIias 1 och; 1 bubnuoreka [JOK
IUI0IIAa s OOKOBOU Y ITOJIHOU https://m.edsoo.ru/188{6216
MIOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nuinuuapa.

p P bu6mmoreka [JOK
6 Ceuenus nunuHApa (MIOCKOCTBIO, 1
. https://m.edsoo.ru/016e25¢eb
napajuieJIbHON Win
MEePIEHIUKYISIPHONW OCH IIUINH/IPA)
bubnmnoreka [JOK
7 KoHnueckas noBEpXHOCTD, 1 H

https://m.edsoo.ru/c94ba09b




o0Opa3yrine KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILIHA
KOHMYECKOU IMOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,

bu6mmoreka [{OK

8 06pa3ylf)1uas[ u ch; ILIOIIAb https://m.eds00.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTHU
VYceu€HHbIil KOHYC: 00pa3yromnme u Bu6morexa [IOK

9 BBLICOTA; OCHOBAHMUSA U OOKOBast

https://m.edsoo.ru/1468bab3
MTOBEPXHOCTH
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubnuorexa [JOK
MapajieIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarus Ten BpamieHus u bubnuoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMCaHHBIN OKOJIO

12 cdepsr; cepa, BIucaHHas B bubnuoreka [JOK
MHOTOTPaHHUK UJIH B TEJO https://m.edsoo.ru/0b136158
BpaIlIeHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBa 0OBEMOB TeI https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK

14 Obbeém npmHpa, KoHYCa https://m.edsoo.ru/5513d87b

15 O06bEM mapa u miomaas chepbl bubmorexa LOK

https://m.edsoo.ru/d189bde2

16 IToioOHBIE TENa B MPOCTPAHCTBE. Bubmorexa LIOK

https://m.edsoo.ru/810cf1eb




COOTHONICHUS MEXTy IIOIIAIMU
MMOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17 KonTposnsHast paboTa o Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMsl T https://m.edsoo.ru/4a33a8ab
13 BexTop Ha miockocTy U B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
bubmmoreka [{OK
19 CrnosxeHune ¥ BBIYUTaHHE BEKTOPOB
https://m.edsoo.ru/23f4f089
b K
20 YMHOX€EHNE BEKTOpa Ha YUCIIO nommorexa 110
https://m.edsoo.ru/dee379eb
Pasnoxenne BexkTopa 1o Tpém
bu6moreka [IOK
21 HEKOMILUTAHAPHBIM BEKTOPAM.
https://m.edsoo.ru/a28fd74e
[IpaBuno napamuienenunena
Pemenwne 3amad, cCBI3aHHBIX C
. . bu6moreka [IOK
22 MPUMEHEHHUEM TTPaBUJI JICHCTBUH C
https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIN METO
P P A bu6mmoreka [JOK
23 MPpU PELICHUN T€OMETPUUECKUX
https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMmoyronbpHas cucrtema
24 KOOpAMHAT B IPOCTPAHCTBE. bubnuoreka [JOK
Koopaunats! Bekropa. [Ipocreimne https://m.edsoo.ru/48db7058
3a/1a4yu B KOOpAMHATaX
)5 VYron Mex 1y BEKTOpaMH. bubnunoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexy bubnuoreka [IOK

MpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e




KonTtposnsHas paboTa o teme

bubmuoreka [IOK

27 "BeKTOophl U KOOpAUHATHI B 1
" https://m.edsoo.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEHue, 0600MIICHNE U

)3 cucreMmarusanus 3HaHuii. OCHOBHbIE | bubnuorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
MJIAHUMETPUHU
[ToBTOpeHnue, 0600IICHNE 1

29 cucrtemaTusanus 3HaHuii. OCHOBHbIE 1 bubnuorexa [JOK
¢burypsl, ¢hakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1

30 cHCTeMaTH3alus 3HaHui. 3aJaun | bubnuorexa [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpEeHUE, 0600IICHNE 1

31 cUCTeMaTu3alus 3HaHui. 3agaun | bubnuoreka [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1

0 cucrtemaTusanus 3Hanuii. OCHOBHbIE | bubnuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU

33 Htoroas koHTpoJbHasA paboTa 1 bubmmorexa [TOK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEHue, 06001EeHNE U | bu6mmoreka [JOK

CHCTEMAaTHU3aIINS 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KITIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMBbI Cpe/iHero o01ero o0pa3oBaHus
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
- [IpuMeHsITh aKCHOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEHICHUU
' reOMETPUUECKUX 3a/1a4
73 OnepupoBaTh TOHATHSMU: MMAPATUICTBHOCTh W TEPHEHIUKYISIPHOCTD
' MPSIMBIX U INIOCKOCTEN
14 Knaccuduimposars B3aUMHOE paclojIOXKeHHE MPSIMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: IBYTPAaHHBIN yroj, TPaHU JBYIPAHHOTO YIJIA,
7.5 pedpo IBYIpaHHOTO yIiia, TUHEHHBIM YroJl IBYTPAaHHOTO YIJIa, TpajaycHas
Mepa ABYTPaHHOTO yria
16 OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBIIYKJIbII
' MHOTOI'PAHHUK, 3JIEMEHTHl MHOTOIPAHHMKA, IPABUIBHBIA MHOTOTPaHHUK
29 Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHUKOB (MUpaMuia, IpU3Ma,
' MPSMOYTOJIBHBIN Mapajuieenume;, Kyo)
Knaccudpumupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
- KkIaccu@ukanuy  (BBINYKJIbIE W HEBBITYKJIbIE  MHOTOTPAHHUKH,
' NpaBUJIbHbIE MHOTOIPAHHHMKHM, TMpPSMbIE W  HAKJIOHHBIE IIPU3MBL,
napasuieIeHIe bl )
9 OnepupoBaTh MOHATUSAMU: ceKyIias IJIOCKOCTb, CeYeHHue
' MHOTOI'PAHHUKOB
710 OOBACHATL TPHUHLMUIBI  MOCTPOCHHUS  CEYEHWH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
11 CtpouTh ceueHUs MHOTOTPAHHUKOB METOJIOM CJE/I0B, BBINOJHATh

(BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemate 3ala4i Ha HAXO0XACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJIropurMamMm, MNPUMCHAA HU3BCCTHBLIC AHAJIUTUYCCKHUEC MCTOABI IIPpU
pPeIICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYMCIICHHC
paCCTOSIHI/Iﬁ MCXKIY ABYMsS TOYKaMH, OT TOYKHU OO0 HpﬂMOI\/JI, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUICCKUX BEIUYHH MO 00pa3iam
WIM aJrOpuTMaM, MPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOIbI IIPU
pelIeHUN CTaHAAPTHBIX MaTeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEXIy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCXKAY MIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Bobruncnate 00bEMBI M IIJIOHIAAM TOBEPXHOCTEH MHOTOTPaHHHUKOB
(mpu3ma, nmupamMuaa) ¢ npuMeHeHrneM (GopMyJ, BEIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamu 0TI00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJI0CKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (UTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, TMpeACTaBIECHHYIO Ha

yepTrekax U pUCyHKax

7.17

[IpumensTs reomerpudeckue (PaxkTbl I PEIICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeNnoJiaraloliuX HECKOJbKO IaroB pEIIeHUs, €CIU YCIOBUS

IPUMEHEHHUS 33JIaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeiiline MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKaIIUOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMECTPHUICCKUX 3ada4d

7.19

HpI/IBOI[I/ITL INpHUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJC U

JKHU3HH, pACIIO3HABATDh IIPOABJICHUC 3aKOHOB I'€COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATH NOTydyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh PEalIbHbIC
CUTyallUd M NPUMEHATh M3y4YEHHbIE IOHATHS B IpoOLEeCCe IIOMCKa
peleHus MaTeMaTHYECKH copMyTUpOBaHHOMN npo0OseMsl,
MOJIETIMPOBAaTh pEaJIbHbIE CUTYyallUM Ha SI3bIKE T€OMETPUH, MCCIEIO0BATH
IIOCTPOECHHBIE MOJIEJIA C HMCIOJIb30BAHUEM T'€OMETPUUYECKMX IOHATUN U
TeopeM, arnrnapara ajareopsl, pelaTh MPakKTUYECKHe 3a7a4l, CBS3aHHBIE C

HaXO0XKIACHUEM I'€COMCTPHUICCKUX BCIINYUH




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTara
6 I'eomerpus
OmnepupoBaTh NOHATHAMHU: [HJIHHIPUYECKAS TIOBEPXHOCTH, 00pa3yromme
61 WIMHAPUYECKON TMOBEPXHOCTH, LWJIMHIP, KOHUYECKas IOBEPXHOCTb,
' oOpa3ylomue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATDH CIIOCOOBI MOJTYYEHUS TEJ BpallleHus
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAHHE CEIMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
[IapOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeN BpalleHHs,
' TreOMETPUUECKUX TeJl C MpUMEHEeHHeM (popmy
OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIHCaHHBIM B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BHMCaHHAST B MHOTOTPAHHUK WJTH TEJIO
BpaIlICHUS
6.8 BbluncnaTe  COOTHOIIEHHS MEXKAY IUIOMAASMH TOBEPXHOCTEH H
' 00BpéMaMHU ITOJOOHBIX TENT
6.9 N300paxkats u3yyaemble GUTYpbl OT PYKH M C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BoinonHATh  (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpPXY, COOKY, CHHM3Yy; CTPOUTH CEUYECHHS Tel
BpallleHUS
W3Bnekatb, MHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHGOPMAIUIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKMX (UTypax, NpPeACTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3aa4, MpearnojararolliX HECKOJbKO IIaroB pPELIeHUs, €ClIU YCIOBHS
NpUMEHEHUS 3aJ]aHbl B ABHOM hopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAaMU OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapauIeIenueia IPU CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApTOBbI KOOPJIMHATBHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJd MEXKIy BEKTOpPAMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NPOU3BEACHHME BEKTOpA Ha YMCIIO, YroJl
MEXAYy BEKTOPaMHU, CKaJISIPHOE MPOU3BEIACHUE, PACKIIAAbIBATh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiimne TreoMeTpUYECKHE 3aJadyd  Ha  [IPUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aJa4d Ha JA0Ka3aTCiIbCTBO MAaTEMAaTHYCCKHX OTHOIIEHUHN U
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu PEUICHUHA CTaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTelue MnporpaMMHBIE CpPEACTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPH PECIICHHUU CTEPECOMETPUUCCKUX 3ada4

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIE U

JKHU3HHU, paCliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpumeHsTh TOJMY4YEHHbIE 3HAHHUS Ha MPAKTUKE: AaHAJIU3UPOBATH
peayibHbIE CUTyallMd M TMPUMEHSATh H3YyYEHHBIE MOHATHS B IpoLecce
MOMCKA pEeLIeHUsT MaTeMaTH4eCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYallMH Ha S3bIKE T€OMETPUHU, UCCIIeI0BATh
MOCTPOCHHBIE MOJIENIM C MCHOJIH30BAHUEM T€OMETPUYECKHUX TMOHSTUNA U
TeopeM, arrmapara anreOpbl, pemarh NPaKTHYeCKUe 3aa4i, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTEpeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, MPOCTPAHCTBO.
[lonsTve 00  akcMOMAaTHMYECKOM  TOCTPOEHUH  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnonokeHue OpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuiebHbIE W CKpPEIIMBArOIIUEecs mpsMble. [lapamiensHOCTh TIPSMBIX |
IJIOCKOCTEH B  MPOCTPAHCTBE: TapayjIeibHBIE TPsIMbIE B  MPOCTPAHCTBE,
MapaAIIENBLHOCTh TPEX MPSIMBIX, MAPaUICIbHOCTh NPSMOW M TUIOCKOCTH. YTJIbI C
COHaIlpaBJICHHBIMHU CTOpOHaMH, Yromi MCXKIAY IMpPsAMbBIMH B IMPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuielIbHbIE MIOCKOCTH, CBOMCTBA MapalIeIbHbBIX
mockocTei. [IpocTelimme mpocTpaHCTBEHHBIE (UTYphl HA IUIOCKOCTH: TETPAdIp,

KyO, mapaJijiesienumnes, moCTpoOeHue CeUeHnun

7.3

[lepneHuKyNIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIpHbIE TpSMbBIE B
MIPOCTPAHCTBE, MPsIMbIE MapasliebHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
NEPIECHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH, TEOpEMa O MPSIMOM MEPIEeHAUKYAIPHON
IUIOCKOCTH. YTIJIbI B MPOCTPAHCTBE: YIrOJd MEXKIy IMpsAMOM M IJIOCKOCTHIO,
JIBYIPaHHBIA yrOJI, JUHEWHBIA yroJ JaByrpaHHoro yria. llepnenaukynsap u
HAKJIOHHBIE: PACCTOSIHME OT TOYKH JO IUIOCKOCTH, PACCTOSHUE OT MpPSIMON J0
IUIOCKOCTH, MPOEKIHS (QUTryphl HA IMIOCKOCTh. [lepneHAnKyISIpHOCTh MIIOCKOCTEH:
OpU3HAK  MEPHeHAUKYISIPHOCTH  JABYX  miockoctel. Teopema o  Tpéx

MEPIICHAUKYIIApax

7.4

ITonsaTue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOT'OI'PAaHHUKH, p%BépTKa MHOT'OTpaHHUKA. HpI/BMaZ n-yroJibHas
Impu3sMa, IrpaHd M1 OCHOBAHUA TIPU3MBI, IIpAMad WU HAKIOHHAasA IPU3MBI, OokoBas u
IMOJIHAA MOBCPXHOCTDb IIPU3MBI. Hapannenem/lnez[, HpHMOYFOHLHLIﬁ napaJiieJICIIuIICq
1 €ro CBOMCTBA. HI/IpaMI/II[aI n-yroJjibHas nupamMuia, rpaid 1 OCHOBAHUC MMUPAMU/IBI,
OOKOBast W IOJIHAS MOBCPXHOCTH MUPAMU/JBI, IIPpABUJIbHAA U yCe‘-IéHHaH nupamMuia.

ONEeMEHTHI Npu3Mbl W THUPaAMUBI. HpaBHHBHBIe MHOTOTpaHHUKH: IIOHATHUC




IIPaBUJIBHOIO MHOTIOTPAaHHUKA, IPAaBWIbHAs IpU3Ma M IPAaBWIbHAs NHUPAMUIA,
MpaBUJIbHASI TPEYTOJIbHAS MMUPaMUJa M TPAaBUIbHBIA TeTpasap, KyO. IlpeacraBienune
O IpaBWIbHBIX MHOTOTPaHHMKAaX: OKTadJp, AoAeKka’ap M uxocadapyrue CedeHus

IIPHU3MbI U ITUPAMHUIBI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpPAHCTBEC: CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, HpﬂMOﬁ,
INIOCKOCTH. DJIEMCHTHI CUMMCTPUHU B MHUpaMUAax, HapaJuICaCruIcaax, nmpaBuIbHbIX

MHOTI'OIrpaHHUKax

7.6

Borunicnienue »1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHON MOBEPXHOCTH MPSAMOW MPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomaaps 60koBOM
MIOBEPXHOCTH M IIOBEPXHOCTH IMPABWIBHOM NHUPAMHUABI, TEOpemMa O IUIOMAIU

yceuénHoil nupamuabl. [lonstue 06 06béme. OObEM NUPaMUIBI, TPU3MBI

7.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOMIECHUS MEKY MIOUIAASIMU IIOBEPXHOCTEH,

00BEMaMHU TI0JIOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckast MOBEPXHOCTh, 00pa3yrolife HUINHAPUIECKONW MOBEPXHOCTH, OCh
WIMHIpUYECKON mnoBepxHocTH. Lumuuap: ocHoBaHus U OOKOBasi MOBEPXHOCTH,

oOpa3yollas 1 oCb, IJIONIalb OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

Konunyeckas HoBepXHOCTh, 00pa3yromire KOHMYECKOH MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYeckol mnoBepxHocTH. KoHyc: ocHOBaHMe M BeplIMHA, oOpa3yromas U OcCh,
IJI0MA> OOKOBOM W TIOJHOHW IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrolue u

BbICOTA, OCHOBAHUA U OoKxoBas IOBCPXHOCTH

6.3

Cdepa u map: uentp, paauyc, AMaMeTp, MIIOMAAb HOBEpXHOCTH ceprl. Banmuoe

PpacIIoJIOKCHUC C(bepbl H IINIOCKOCTH, KaCaTClIbHas IIJIOCKOCTH K C(I)epe, IjIomajab

ctepsl

6.4

I/I3o6pa>KeHHe TCJI BpallICHUA Ha TIJIOCKOCTH. PaSBépTKa OUIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUA W MHOTI'OTPAHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIN

OKOJIO C(I)epLI, C(bepa, BIIMCAHHAsA B MHOTOTPAHHUK, UJIA TCJIO BPAIlICHUA

6.6

[Tonsitne 06 o6béme. OcHOBHBIE cBOiicTBa 00BbEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO Tapajuieienumeaa u cieacteus u3 He€. OO0bEM IWIMHApA,

KoHyca. O0BEM 1mapa u miomaapb chepsl




[TogoGuple Tenma B mpoctpaHcTBe. COOTHOIIGHUS  MEKAY  IUIOIIAIIMU

o7 MOBEPXHOCTEH, 00bEMaMH IOJOOHBIX Tell
6.3 Ceuenus uminuHapa (MapauieNbHO M TMEPIEHIMKYISIPHO OCH), CEUEHHUsS KOHyca
' (mapanienbHOE OCHOBAHUIO U IPOXOJSIILEE YEPE3 BEPILNHY), CEUECHUS 11apa
Bextop Ha muockocty u B mpoctpaHcTBe. Cll0KEHME M BbIUMTAHUE BEKTOPOB.
6.9 YMHOXeHHEe BeKTOopa Ha uucio. Pa3noxeHue BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
' BekTopaM. [IpaBuno mapamnenenunena. Pemenume 3amad, CBA3aHHBIX €
IIPUMEHEHHEM IIPaBUII JCUCTBUI C BEKTOpaMU
[IpssmoyronpHas cucreMa KoopAuHAT B mpocTpaHcTBe. KoopauHatsl BekTopa.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YTroa Mexay BekTopamu. CkansipHoe

MPOU3BCACHUC BCKTOPOB. Brraucnenne YIJI0B MEXKAY IMPAMBIMA W IJIIOCKOCTSAMH.

KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUH F€OMETPUUYECKHUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa3oBaTe/IbLHON NPOrpaMMbl CpeiHero od1ero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHSMU: OIpENEICHUE,
aKCHoMa, TeopeMa, CIIJICTBUE, CBOMCTBO, MPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (POPMYITMPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIUPOBATh
o0paTHOE M MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOJUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYKIACHUA npu pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
OIICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalll Hal
MHO>XXECTBaAMMU, YMCHHC HUCITIOJIL30BATh TeOpeTHKO—MHO)KeCTBeHHLIfI
anmapar Ui OTIMCaHUs PEATbHBIX TPOIIECCOB U SBJICHUN W IPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh M OINHUCHIBaTh Tpadbl Pa3InIHBIMH

CHOCO6aMI/I; HUCIIOJIB30BAaThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh INOHATHUAMHU: HATypalbHOE YHCJIO, LCJIO0C€ 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panruoHaJIbHbBIM II0Ka3aTciieM, CTCIICHb C ,I[efICTBI/ITeHBHBIM
IIOKAa3aTcCJlICM, norapn(bM quciia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK 110 MOAYJI0, PpallMOHAJIBHOC 4YHCIIO,
HPppalMOHAJIbHOC YHucCiJio, MHOXCCTBa HaTypaJIbHBIX, O CIbIX,
palliOHAJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIBb30BAaTh
IIPU3HAKKU JOCJIUMOCTH, HauMEHBIINH 06].].[1/1171 ACIIUTCIIb W HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpUu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InYHbIMU INO3MIMMOHHBIMHA CUCTEMaMU CUHCIICHHA, YMEHUC
BBINIOJIHATh BBIYMCJIICHHE 3HAUCHUU M npeo6pa3OBaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H J'IOFapI/I(bMaMI/I, npe06pa30BaHI/1${ ,Z[pO6HO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IMOHATHAMH: IMOCJICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas Iporpeccus,
OecKkOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcCKas MpPOTpeccHs; yMeEHHE
3a/1aBaTh MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
¢dbopMynn; yMEHHE OINEpUpOBaTh MOHATHSAMU: KOMILJIEKCHOE YHCIIO,
CONpPsKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apI'yMEHT KOMILJIEKCHOTO
gyrcna, (opMa 3amMcH  KOMIUIGKCHBIX 4ncen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUupOBaThH
MOHATHAMM: MaTpuia 2x2 u  3x3, onpeaenauTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PALMOHAIbHBIE, WPPALMOHAIIBHBIE,
MoKa3aTejbHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; yMEHHE OIEpUPOBATH
MOHATHSIMH: TOKJIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHUe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIBHOCTH
yYpaBHEHUIN, HEpPaBEHCTB M CHUCTEM; YyMEHHUE pellaTh YpaBHEHUS,
HEpPABEHCTBA M CHUCTEMBI C IOMOINBK PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUS, HEPaBEHCTBA M CHUCTEMBI C IapaMEeTpPOM; IPUMEHSITh
YpaBHEHUs, HEPABEHCTBA, UX CHCTEMBbI JJIsl PEUICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKH U peasibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTh (YHKIMHM, OTPAaHUYEHHOCTh (PYHKLIHUHU, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMEHbIllee 3HAYCHUS
(yHKIIMHM HA IPOMEXYTKe, HenpepblBHAS (GYHKIIMS, aCUMITOTHI rpaduka
(GbyHKIMM, TIepBast U BTOpasi MPOU3BOIHAS (DYHKIMU, TEOMETPUUYECKUN U
(buznueckuif CMbBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaeaEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCISATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMITO3UIMH (DYHKIMM, HAXOJWUTh ypaBHEHHUE KacaTelbHOW K rpaduky
(GYHKIMHM; yMEHHE HaxXOIUTh MPOU3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONIb30BaTh MPOM3BOJHYIO Il HCCIEAOBaHMs (YHKIIHM,
HaXOAWTh HAuOOJBIINE M HAUMEHbIIWME 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arfrmapaTa MaTeMaTH4eCKOTO
aHalM3a; MPUMEHSATh TMPOU3BOAHYIO IS HAXOXKJACHUS HAWITYydIIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COUHAJIBbHO-3KOHOMHUUYCCKUX U




(u3nuecKkux 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEeMATUYECKOTO MOJCIHPOBAHUS C

noMoIkio qudhepeHInaIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: rpaduk QYHKIUH, oOOpaTHAs
GbyHKIMs, KOMIO3UIUS (YHKUWH, JUHEHHAs (yHKIMS, KBaIpaTHYHAS
¢byHKIMS, paroHaibHast GyHKIMS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYEeCKHe  (QyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTenbHass W Jorapugmuyeckas (QYHKIUH; yMEHHUE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKUMH, BBIIOJHATH MpeoOpa3oBaHUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 1715 U3YUYEHHUS MPOIIECCOB U
3aBUCUMOCTEH, MPH PEIICHUHU 3a7ad U3 JPYruxX y4eOHBIX IMPEIMETOB U
3a/1a4 U3 peaybHOM JKU3HU; BbIpaXaTb POPMYIaMH 3aBUCUMOCTU MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GyHKIMH U1
pelleHns ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; U300paxarhb
Ha KOODPJIMHATHOM IUIOCKOCTH MHOXECTBA pEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHne pemarh TEKCTOBBIC 3a/ladyd pa3HbIX THUIIOB (B TOM YHCJIE Ha
MPOLIEHTHL, JOJU U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMBbI IO YCIIOBHUIO 33/1ayH, HCCIEIOBATh IOJIyYEHHOE pEIIeHHE U
OIICHUBATh MPABJIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYallMd Ha $3bIKE MAaTEMaTHKHU; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayd,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BaHHWEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3y/bTaT

YMeHue onepupoBaTh MOHATHAMU: cpefHee apupMeTHIeCKOoe, MeIuaHa,
HauOoJblllee W  HAaUMEHbIIee 3HA4YeHHs, pa3Max, JUCHEepCHUs,
CTaHJApPTHOE OTKIOHEHHE YHCIOBOrO Habopa, yMEHHE U3BIIEKATh,
UHTEPIPETHPOBaTh HH(GOPMALMIO, TMPEACTaBICHHYI0O B Tabnuiax, Ha
nuarpammax, rpadukax, OTpaskarollyl0 CBOMCTBA pealbHBIX MPOIECCOB U
SIBIICHUI; TIPEACTABIATh MH(POPMALIMIO C TIOMOIIBIO TAOIUI] U AUATPAMM;
UCCJIEeI0BaTh CTATUCTHUYECKUE JaHHBbIE, B TOM YHCJIE C NPUMEHEHUEM
rpaguueckux  METOJOB M  DIIEKTPOHHBIX CpPEACTB; TpaduyecKu
UCCIIeJIOBaTh COBMECTHbIE HAOJIOACHHUS C TOMOINBIO JHUarpaMm

pacccuBaHuAa U JIMHENHOM perpeccun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUUeCKuX METOJIOB; IPUMEHSTH
(GopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HopMyily MOJIHOMN
BeposATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U (HOPMYIIHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HOHIATUSIMU:  CIydaiiHas BEJIMYMHA, paCHpelieieHHe BEpOATHOCTEH,
MaTeMaTHUYeCKOEe OKHUJAHHWE, TUCHEPCUss U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUMU pacnpefesieHus ¢  IJIOTHOCTU
PaBHOMEpPHOTO, II0KA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeiaeHuil amns
pelleHns 3a/jad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE IPUBOIAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE OIEPUPOBAThH MOHATUSIMU: COUETAaHUE, TEPECTAHOBKA,
YUCJIO COYETAHM, YHCIIO TIEPECTaHOBOK;, OwHOM HpIOTOHA; yMeHme
MPUMEHSITh KOMOMHATOpPHBIE (DAKTHI M PACCyXACHUS AJIs PEeLIeHUs 3aa4;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BeIWYMHA YIJa, IUIOCKUHA  yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA YTOJ, CKpPEHIMBAIOUIUECS MpsSMBbIe,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroJl
MEXIy MPSMBIMH, YrOJ MEXIY NPSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMHU; YMEHHE MCIOJIb30BaTh MPU
pellleHnU 3a]a4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIMYHH, p€IIaTb CBA3aAHHbLIC C HUMH IIPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMM: IJIOMAAL GUTYpbl, 00bEM (UTYpHI,
MHOTOT'paHHMK, MPABUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapajuienenumnen, Npu3Ma, HUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHUs], UMIMHJIP, KOHYC, map, cdepa, IUomanab cdepsl, IIOLIalb
MOBEPXHOCTU NHPaMHJIbl, MPU3MBI, KOHYca, LWIMHApa, 00BEM KyOa,

OpsAMOYT'OJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LHUIWHIApPA,




KOHYCa, Il1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WA OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; yYMEHHE CTPOHUTH CEueHHE
MHOTOT'paHHUKA, U300pakaTh MHOTOTPAHHUKH, (UTYPHI U MTOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPELCTB;
YMEHHUE TMPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpOBaTh ONpENEICHUS] H3Yy9aeMbIX (PUTYp, BBIABUTATh TUIIOTE3BI
O CBOHCTBaxX M MPHU3HAKaX €OMETPUYECKUX (HUTYp, 0OOCHOBBIBATH HIIU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS

11

VYMmenne ONICpUpOBaAThH TIIOHATHUAMU . JABUXKCHUEC B MMPOCTPAHCTBC,
MapajuIeNIbHBIN MMePeHOC, CHMMETPHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUTYpbl; YMEHHE
pacrno3HaBaTh paBHblEe U MOJ0OHBIE (UTYpPHI, B TOM YHCJE B MPUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE;, HUCIOJIb30BaTh TI'COMCTPUUYCCKUEC OTHOLICHUA
opu pEeIICHUMU 3aaad; HaXOJUTb TCOMETPHYCCKHUEC BCIUMYHHBI (lIJ'II/IHa,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3amad W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONIaab, OOBEM, IUIOMIA[h TOBEPXHOCTH),
HCIOJIb3YSl H3y4YeHHbIE (QOpPMYJIBl M METOJAbI, B TOM 4YHCJE: IUIONIAIb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCA, HWIMHAPA, IIOWAAb chepbl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE O0OBEMOB

10TI00HBIX GHUryp
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VYmenune OIICPUPOBATH IIOHATUAMMU: IIPAMOYIOJIbHAA CUCTEMA KOOPAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPA Ha YHUCIIO, PA3JI0KCHHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJI MCKIAY
BCKTOpPAaMH; YMCHUC HCIIOJIB30BATb BeKTOpHLIﬁ u KOOp,HHHaTHBII;'I MECTO
Il pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB

13

YMmenue BLI6I/IpaTB MOAXOOAIINNA METOH A peuieHud 3aJaydu;
INIOHUMAHHUEC 3HAYUMOCTH MATCMATUKHW B MU3YUYCHHU IIPUPOAHBIX U
O6IJ.ICCTBCHHLIX mnmpoueccoB H HBHCHHﬁ; YMCHHUEC  paCIiO3HABAThb

NIpOsABJIICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOIUTH




OpUMEpPbl  MATCMATHUYCCKUX

MaTeMaTU4eCKOU HAyKH

OTKPBITUH

POCCHICKOM

u

MHUPOBOU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypasnbuble u nensie yncina. [Ipu3Haku 1e1MMOCTH LENbIX YHCEeN
. Pammonaneupie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JpOOHM, TMPOIICHTHI,
' OEeCKOHEUYHbBIE MTEPHOUUECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. JlelicTBusa ¢ apudMeTnyecKuMu
' KOPHSIMH HaTYpaJIbHOU CTETIeHU
14 Crenens c 1enbiM nokaszareneM. CTeneHb ¢ palloHaIbHBIM MokazarenaeM. CBoMCTBa
' CTETeHH
Ls CuHyc, KOCMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JleictButenbHple  4ynciaa. ApudMETHYECKHE OTepald C JIeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BRIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BIUMCICHUN
1.8 [IpeobpazoBaHue BeIpaKEHU
1.9 KomnunekcHele uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckre ypaBHEHUs
24 [TokaszarenbHbie U orapudMUIEecKre ypaBHEHUS
2.5 Lenble u 1poOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppanunonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TorapudMUIECKIe HEPAaBEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUI. OnpeaenuTens MaTpULIbL




3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk QyHkmun. BzanmHO oOpaTHBIE
' ¢ynkuuu. Yérneie n Heuétnele Gynkunu. [lepuoanueckue GpyHKIHHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWi QyHkumu. Hymm QyHKIum.
32 [IpoMexxyTkl  3HAKOTOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DYyHKIWH.
' Makcumymbl ¥ MHUHAMYMBI (yHKOuu. Haumbousbliee w HaWMeHbIEe 3HAYCHUE
(GyHKIMU Ha TPOMEXKYTKE
33 Crenennass (yHKUOMS C HATypaJbHBIM W IIeJIbIM TOKa3areneM. EE€ cBoiicTBa H
' rpaduk. CoiicTBa U rpauk KOpHS n-0il creneHu
34 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPaPUKU
3.5 [TokazarenpHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumil. CBoiicTBa  (yHKIMIA,
' HEMpPEPHIBHBIX HAa OTPE3KE
3.7 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJJaHUS MOCIIEA0BATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyia CiI0KHBIX MPOILIEHTOB
4 Hauana maTtemaTnyeckoro aHanusa
4.1 [IpousBomnas pynkuun. [Ipon3BoaHbIC 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K WCCICIOBAaHWIO (PYHKIIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskieHne HanOobIIero U HAUMEHBIIIETO 3HAYCHUs (YHKIIUM Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoO€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHocTh
6.3 KombOunaTtopuka
7 I'eomerpus
7.1 durypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpALECHUS




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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