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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

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

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce€ CTEPEOMETPUU IPOBOAMTCS 3a CUET pelleHus 3ajad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COIEPKAHUS.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs He TOJbKO M0 COAEPKATEIbHBIM JIMHUSM, HO U IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUCCKUMU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleJbHble M CKpelluBaroluecs mnpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEN : napaJijieJbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC IapaUICNIbHBIE W NEPIECHAMKYISAPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYJIAp ¥ HAKIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAAMOYTOJIBHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAHHMKA; MPaBUIIbHAA NPU3MA U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, NPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJh OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOU MPU3MBIL.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAIL MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHEHUEM TMpaBWi JACUCTBUUA ¢ Bekropamu. [IpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PEILICHUH T€OMETPUUYECKUX 3a]1aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOrO OOIIEeCTBa, MPEJICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JIOCTIDKCHHH B JPYrUX HayKaX, TEXHOJIOTHAX, cdhepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHEe 3HaHUA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTMYECKOW KYJIbTYphl, TOHUMAHHEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroOIICH cpeibl, IUTAHMPOBAHMS IIOCTYIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTHYECKOM HAyKu Kak c(epbl 4YelIOBEUeCKOW JeATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAWUBUAYAJIBHO M B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmBUsAMU, YHUBEPCATbHBIMU PecYIAMUBHbIMU Oeltic MBUSMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AefcTBUs:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJIaccuuKaIi, OCHOBAaHUS /I OOOOIICHWS W CpaBHEHUS, KPUTEPHUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
mpoTtuBopeursi B (akTaxX, MAHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX,



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IPOTUBHOI0), BHICTpaUBaTh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATh 0OOOIIEHUSI U BBIBOJBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IMpe/ICTaBICHMUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpoOpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUWUXCAL.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh NOJyYEHHBIN pE3yIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3jiMyMe M CXOJICTBO MO3UIIMIA; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHHUSI HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTECPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM pPEIIeHUs 3a]1auH, BHIOUPaATh CIIOCO0 peleHUsI
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



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

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3aMHOE pacMoiOkKEHUE MPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHMK, BBIMTYKJIBIH W HEBBITYKIIBIHU
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccuukaruu  (BBIMYKJIBIE M HEBBIMYKJIBIE MHOTOTPAHHUKH; TIPABUJIbHBIE
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CceueHHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MaTEMaTHUYECKUX 3aJlad Ha BBIUYMCICHUE PACCTOSIHUM MEXIY JTBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AHATUTUYECKUE METOJbl TMPH PEIICHUU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpuMEHEeHueM (QOopMys; BBIYUCHATH COOTHOIIEHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

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

N3Bnekatp, mnpeoOpa3oBbIBaTH U HUHTEPIPETUPOBATH HHOOPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaATs mpocTEUIINE NPOTrPaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIE 3HAHUS HA MPAKTHUKE: AHAIU3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX TIOHATHI U TeOpeM, armapara aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpasyrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(heprudecKkas MoBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIMCAHHBIK B cdepy u
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSMHU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIpHOE€ MPOU3BEACHUE, PpACKIAJbIBaTh BEKTOp MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIarallinX HECKOIBKO IIaroB PEUIEHUsI, €CIU YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/bI IIPU PELIEHUU CTAHIAPTHBIX MATEMAaTUUECKUX 3a]1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, MCCIEI0BATh NOCTPOEHHBIE MOJEIA C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenue B ctepeomMeTpuio 10 1
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepneH)IminpHOCTb MPSIMBIX 12 1
II0CKOCTE
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11
6 O06BEMBI MHOTOTPAaHHUKOB 9
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




KanenmapHo - TemaTrueckoe miaHupoBaHue 1o yaeOHOMY Kypey "Anrebpa u Hayaia MaTemaTrdeckoro aHanmsa. 10 kimacc" (6a30BbIi ypOBEHB)

(ABTopsr: III.A.AnmumoB, FO.M.Kossirun, M.B.TkaueBa)

(Ilpumeuanue: ¢ nepeoii KOJ10HKe KOTUYECHIBO YPOKO8 RPEOCHABNIEH0 015 2 4aco6 6 Hedellio)

No Tema KonunuecTBo yacos [IpenmeTHOE coaepxkanue XapakTepucrka [ara npoBeneHus
B HEJICIIIO (B cootBercTBuu ¢ OPII ceblika) JIEeATEIIbBHOCTU
2 3 o0yuarommxcs MnaH | dakTHyeckyn
I'maBa 1 | JlelicTBUTeJIbHBIE 26 30
qucaa
14 IToBTOpEHNE MaTepuasa 4 4 PanronanbHbIC YKCa. BhINOIHATE apupMeTHIECcKUe
3a 7-9 KJacchl. OOBIKHOBEHHBIE U JECATUYHBIE OIlepalu C palliOHAJIBHBIMU U
llp061/1, HpOHeHTBI. JCUCTBUTCIIBHBIMHN YN CJIAMMU.
ApH(METHYECKHE OIIEPALIHH C OnepupoBaTh NOHATHSIMU:
parMoHaNBHEIMU YUCIIAMH, TOXKIECTBO, YPaBHEHHE,
1peoOpa3oBaHuUs YHCIOBBIX HEPABEHCTBO; LEJI0E 1
BBIDAKEHUN. YPpaBHEHUE, KOPEHb palMOHAIbHOE YPaBHEHHE,
ypaBHeHHs. HepaBeHCTBO, pemienne HEPABEHCTBO.
HepaBeHCTBa. [IpuMmeHeHue
YpaBHEHWH K PEIICHHIO IIpyuMeHATH ypaBHEHUS K
MaTeMaTHIeCKHX 3a7at. PEIIEHUI0 MaTeMaTHYECKIX
3ajad.
5. BxoaHasi KOHTPOJIbHAN 1 1 [IpuBomuTH, pa3zdbupaTs,
padora. OIICHUBATH Pa3INIHBIC
CITOCOOBI peIICHUs 3aJaHuH,
3aIMCH PEIICHUMN.
OcymecTBISTh CAMOKOHTPOJIb.
6. MHOXeCTBO, Orepaiuy HaJ 1 2 MHOK€eCTBO, onepanuy Ha OnepupoBarb NOHATHSIMU:
MHO>XCCTBaMH. I[I/Ial"paMMLI MHOXXECTBaMU. Z[I/IarpaMMBI palluoHaJIbHOE YHCIIO,
Ditnepa—Benna. (ctp.387) Ditnepa—BenHa. ParyonanbHbie JIEHCTBUTENBHOE YHCIIO,
7.8. Llenbie 1 paIMOHATBHbIE 2 2 ancta. OGBIKHOBEHHbIE U ecaTHunble | OOPIKHOBEHHAs 1po0b,
yrcia. OOBIKHOBEHHEBIE U ApOOH, TIPOLIEHTHI, OECKOHEYHBIE JeCATHIHas APOOE, MPOLEHTEL.
HECATHYHEIE OB, MepHOaNHECKHE APOOH. BbINOTHATH apuMeTnIecKue
HPOLEHTHI, GECKOHEUHBIE ApHdMeTHIECKHe OnepaIiu ¢ OTEPATLIN © PAIMONATHHLIVIT A
HepUOIHIECKHE APOB. PaLMOHATLHBIMH YHCIAMH, JISACTBUTENLHBIMU YHCIAMH
NPeoBpa30BaHNs THCIOBBIX NpUOTKEHHBIE BBIYUCIICHHS,




9-10.

Apudmernyeckue
ofepamum ¢
palMOHaTbHBIMU YHCIIAMH,
peoOpa30BaHMs YUCIIOBBIX
BBIPQKCHUH.

11-12

JelicTBUTENbHBIE YKCTIA.
Apudmernyeckue
oTiepaluu ¢
JIEUCTBUTEIIHLHBIMU
YUCTAMH.

13-14

Apudmernyeckas u
reoMerpuieckas
nporpeccun. beckoHeuHO
yOBIBaroOIIast
reoMerpuveckas
MIPOTPECCHSL.

15-16

CymMa OeCKOHEYHO
yOBIBAOTICH
reoMeTPUIECKON

MPOTPECCHH.

17-18

[IpubmmxénHbIe
BBIYMCIICHUS, TIPaBHIa
OKPYTJIEHHS, TPUKUIKA U
OLIEHKa pe3yibTaTa
BBIYMCJICHHIA.

19-23

Apudmernyecknii KOpeHb
HaTypaJlbHOM CTENEHHU.
JlelcTBHS C
apuMeTnaecKuMu
KOpHSIMH HaTypaJbHON
CTEIEeHH.

24

Crenenn ¢ LEeIbIM
nokazareneM. CtaHgapTHas

BeIpakeHui. [Ipumenenue apobeit n
MPOLICHTOB JJIsl PEIICHUS MPUKIATHBIX
3aa4 U3 pa3iIM4HbIX OTPACIIECH 3HAHUN
Y peajbHOM XU3HHU. JeiCTBUTENbHBIE
yucia. ParmonansHeIe U
UPPALMOHAIBHBIE YUCIIA.
Apudmernyeckre onepanyu ¢
JeCTBUTENBHBIMH YHCIAMU.
Apudmernyeckas ¥ reoMeTpudecKas
nporpeccud. beckoHeuHO yObIBaroImas
reomerpudeckas nporpeccusi. Cymma
OCCKOHEYHO YOBbIBAIOIIEH

TE€OMETPUYECKON TIPOTPECCHH .
[IpubmmkEHHBIE BEIYNUCIEHUS,
MpaBujIa OKPYTIICHUS, IIPUKHIKA 1
OIlEHKa pe3yJibTaTa BbIYUCICHUH.
Apudmerndeckuii KOpeHb
HaTypajabHOU cTeneHu. [eiicTBus ¢
apu(METUISCKUMH KOPHSIMH
HaTypajJbHOU CTENEeHHU.

Crenens ¢ LENbIM MTOKa3aTeNneM.
CrangaptHas Gopma 3aricu
JEHCTBUTEIBHOIO YUCIIA.
Hcmonp3oBaHne TOIXOIAIICH GOPMBI
3aIUCH ACUCTBUTEIBHBIX YUCEN JJIA
peLIeHNs] NPaKTHYECKUX 3a]1a4 U
MPEACTABIICHUS TaHHBIX

UCIOb3Y4 MpaBuiia
OKpYTJICHHUS.
IIpeodpazoBbIBaTH 1IENBIE U

panrOHaJIbHBIC BBIPAKCHU .

OnepupoBaTh NOHATHSIMH:
MOCJIEOBATEIbHOCTD,
apudmernueckas u
reoMeTpuYecKas Mporpeccu;
OecKOHEUHO yORIBaromas
reoMeTpudecKast mporpeccus,
cyMMa 6€CKOHEUHO
yOBIBAIOIICH TEOMETPUIECKOM
MIPOTPECCHH.

3anaBatb
TIOCJIEIOBATEIHHOCTH
pPa3TMYHBIMHA CITOCOOAMH

Jdejsarb NPUKUAKY U OLEHKY
pe3ysbTaTa BHIUYUCICHUH.

DopMyTUPOBATD,
3anUChIBATH B
cuMBoOJIMYecKoil popMme U
WIIOCTPHPOBATH
NpUMepaMHu CBOWCTBA KOPHS
N-0if cTeneHu.

BbInoJiHATH TpeoOpazoBaHus
MPPaLMOHANBHBIX BBIPAKECHHH.

OnepupoBarh NOHATUSIMU:
CTENEHb C IENbIM




(dhopma 3anucu
JCHCTBUTEILHOTO YHCIA.

MOKa3aTeneM.
BpInoJHATHL
npeodpa3oBaHMs CTENEHEN ¢
L[ENIBIM TTOKa3aTEeNlEM.

25 Hcnonb3oBanue 1 1 Hcnoan3oBaTh CTaHIAPTHYIO
noaxozsiei Gpopmsl thopmy 3anmcu
3aIMCH IEUCTBUTENBHBIX JIEACTBUTEIBHOIO YUCIIA.
YHCcen A1l peleHus
MPAaKTUYECKUX 3a7a4 U
MPEACTABICHHS TAHHBIX
26 KonTpoabnas padora no 1 1 [MpuBomUTH, pa3oHpaTh,
Teme "MHOXecTBa OLICHUBATH PA3IUYHBIE
paloHaIbHBIX U CTHOCOOBI pelieHus 3aJaHnH,
JECTBUTENBHBIX YHCE. 3aIUCH PELICHUH.
Apudmerndecknii KOpeHb Ocy1ecTBIsATh CAMOKOHTPOJIb.
HaTypaJIbHOM CTEIEHHU.
Cremnens ¢ HENbIM
rmokaszaTesnem'.
I'maBa 2 | CrenenHasi QyHKIMS 16 21
27-28 DyHKIIUSA, CIIOCOOBI 2 3 OyHKIIKSA, CIIOCOOBI 3aJaHHs OnepupoBaTh MOHITHUIMU:
3aMaHus QyHKITUH. dyukiun. I'paduk GyHKIUH. GyHKIMS, CriocoObl 3a1aHus
Crenennas QyHKIuS, €€ Bzaumno oOpatHbIe GyHKITHH. ¢byHKIIIH, 00TaCTh
CBOMCTBa U Tpaduk OO0racTh onpeaeneHus 1 MHOXKECTBO OTIPEIEIICHNUS] I MHOXKECTBO
(ObnacTs ompeneneHus u 3HaueHnd pyHknun. Hynu dyaknmn. | 3Hadenwnit QyHKINY, rpaduk
MHOKECTBO 3Ha4YCHUN [IpomexyTKy 3HAKOIIOCTOSHCTBA. ¢byHKIIMY, B3aUMHO 00paTHBIE
¢byaxmun. Hymn pyHknmm. UérHpie 1 HEeU€THBIE PYHKIINH. GyHKIHH.
[IpomexyTku Crenennas GpyHKIus ¢ HaTypanbHBIM | CTPOUTH M YUTATh TpaduK
3HAKOIMIOCTOSTHCTBA). 1 TEeNBIM ToKa3aTeneM. E€ cBolicTBa M | CTEMEHHOW (PYHKIIUU C LIETBIM
29 BsaumHo oGpatHbie 1 2 rlzacpmc. CaoiicTBa 1 rpaduK KOpHS N- | MTOKa3aTeNeM.
P oii crenenu. Pemenue 5 I/Icnonbfonan rpadukm
HMppalMOHATIbHBIX YPaBHEHUN U (yHKUUH U1 UCCIIeOBaHUS
30 YErHble U HEYETHBIE 1 1 HEpaBEHCTB. MeTol MHTEPBAJIOB. MPOLIECCOB U 3aBUCUMOCTEH
($yHKIUH. IIPY PELICHUH 3a7a4 U3 JPYrux
31-32 CoiicTBa 1 rpa MK KOpHS 2 2 yqe6HH)i MPEAMETOB 1
O peaybHON KU3HH.
PemiaTh OCHOBHBIE THUIIBI
33-34 PaBHOCUIIEHBIE ypaBHEHUS 2 3 HUPPALMOHATBHBIX YpaBHEHUN

1 HCPAaBCHCTBA.

" HCPABCHCTB.




35-38 WppanmonanbHbie 4 5
ypaBHEHHUSI.

39-41 WppanmonansHbie 3 4
HEpaBEHCTBA.

42 KonTpoabnas padora mo 1 1 [TpuBomUTH, pa3oHpaTh,
Teme "Crenennas OLICHUBATH PA3IUYHbIE
byHKIHS. CTOCOOBI pelIeHns 3aJaHnH,
HppanmonaneHele 3aIMCH PELICHUM.
ypaBHEHHS M HEpaBeHCTBA'. Ocy1ecTBIsITh CAMOKOHTPOJIb.

I'naBa 5 Tpuronomerpuyeckue 14 25
(popmyJisl

43 PanuanHas mepa yrna. 1 1 CuHyC, KOCHHYC ¥ TAaHTE€HC YHCIOBOro | OnmepupoBaTh MOHATHAMU:

aprymeHTa. ApKCHHYC, apKKOCHHYC CHHYC, KOCHHYC W TaHT€HC

44 [ToBOpOT TOYKHM BOKpYT 1 2 PIyM P Y6, ap e e Y

apKTaHTEHC YMCIIOBOT'0 apryMeHTa. MPOHU3BOJIBHOTO YIIa,
Havaja KOOpJHHAT.
Tpuronomerpuieckasi OKpy>KHOCTb. WCIIOJIL30BATh 3aITUCh

45 OmpenencHne cHHycCa, 1 2 OrmpeneneHne TPUTOHOMETPHUIECKIX MIPOU3BOJILHOTO yIJIa uepe3
KOCHHYCa U TaHI'eHca yria. (GYHKIMI 9UCTIOBOTO apryMEHTa. oOpaTHbIE

ToxnecTBa U TOXKAECTBEHHBIE TPUTOHOMETPUYECKUE

46 3HaKu CHHYyCa, KOCHHYCa U 1 2
TAHreHced npeobpazosanus. [IpeoOpasoBanue GyHKINN.

- TPUTOHOMETPUYECKUX BBIPAKECHUN. BeimoaHsaTh

47 3aBUCHMOCTH MEKITY 1 2 OCHOBHBIE TPUTOHOMETPHUIECKHE npeodpa3oBaHus
CHHYCOM, KOCHHYCOM H (hopMyIIBL TPUTOHOMETPHYECKUX
TAHI'€HCOM OJHOT'O M TOI'O BBIPa)KEHUH.

XKe yria.

48 Tpuronomerpuueckue 1 2
TOX/IECTBA.

49 CuHyC, KOCHHYC M TAaHTE€HC 1 2
YIJIOB ¢ U — Q.

50-51 DOopMYyITBI CIIOKEHUSI. 2 3

52 CuHyC, KOCUHYC M TaHT'€HC 1 2
JIBOMHOrO yria.

53 CuHyC, KOCUHYC U TaHT'€HC 1 2
MIOJIOBUHHOTO yIJIa.

54 DopMynbl IPUBENCHHUSL. 1 2




55 CymMma 1 pa3HOCTh 1 2
cuHycoB. Cymma u
pPa3HOCTh KOCHHYCOB.
KonTpoabnas padora
56 p p 1 1 [TpuBoauTh, pa3doupath,
o TeMe
" OLICHUBATDH Pa3IHYHbIC
Tpuronomerpuueckue o
" CIoCOOBI peIeHus 3aaHu,
dhopmysb". N
3aITUCH PELICHUH.
Ocy1ecTBIsATh CAMOKOHTPOJIb.
Tpuronomerpuyeckue
I'nasa 6 P P 8 17
ypaBHeHHUsl
OnepupoBarh NOHATHSIMHU:
o7 YpaBHeHuUE COS X = q, 1 3 Perenre TpuroHoMeTpUYECKUX pup
" ypaBHEHHUE,
: ypaBHEHUH.
68 VYpaBHeHue sin x = a. 1 3 TPUTOHOMETPUIECKOE
aBHEHHE.
59 VYpaBHeHue tgx = a. 1 3 P
Pemiath OCHOBHBIE THIIBI
60-62 Pemenne 3 6 TPUTOHOMETPHYECKHX
TPUTOHOMETPHYECKHIX YpaBHEHUH.
YpaBHEHUH.
63 [Ipumeps! pereHus 1 1
MPOCTEHIITNX
TPUTOHOMETPHUYECKHIX
HEpPaBEHCTB.
Kontpoabnas padora
64 p p 1 1 [IpuBoauTh, pazdoupaTh,
o TeMe
" OLICHUBATD Pa3IHYHbBIC
TpuroHomerpuueckue N
" CITOCOOBI peIICHUs 3aJaHuH,
ypaBHeHuUs". .
3aIUCH PelICHUH.
OcCyIeCTBISATh CAMOKOHTPOIT.
IToBTOpEHUE, 00001IEHHE, 4 9
cucTeMaTH3anus 3HAHUK
[loBTOpenue, 0b6o0mEeHME,
65-66 2 6 OcHoBHbIe MOHATHS Kypca anreopsl 1 | IIppMeHsiTh OCHOBHBIE

CcucCreéMaTu3anus 3HAaHUH.

HayYaJ MaTEMaTUYeCcKoro anaiausa 10
KJ1acca, 0000IIeHnE 1
CHCTEMAaTH3aLMs 3HAHUHN.

MOHATHS Kypca anreOpsl v
HayvaJl MaTeMaTH4ecKoro
aHanu3a [yl pPelleHus 3a1a4 U3
peaybHOM KU3HU U IPYTUX
HIKOJIHBIX JTUCLUIUIMH .




67

IIpomeskyTouHan
aTTecTaAlusA

[TpuBomUTH, pa3oHpaTh,
OLICHUBATDH Pa3IHYHbIC
CrocOOBI perIeHus 3a1aHul,
3aIMCH PELICHUM.
Ocy1ecTBIsATh CAMOKOHTPOJb.

68

[ToBTOpeHue, 00600IICHHE,
cUcTeMaTHu3aIus 3HaHU

OcHOBHBIE MOHSATHSI Kypca anreOpbl 1
HayaJl MaTeMaTH4ecKoro anajiusa 10
KJ1acca, 0000IIeHnEe 1
cucTeMaTu3aIys 3HaHUH.

IIpuMeHsATH OCHOBHBIE
MOHSATHSI Kypca anreOpsl v
HayaJl MaTeMaTU4YECKOr 0
aHaJIN3a Ul PELIEHU 3a/1a4 U3
pEIBHOM KU3HU U JPYTHX
IIKOJBHBIX TUCITUILINH .

OO011ee KOTUYECTBO YaCOB
0 TIPOTpaMMe

68

102




Kanenmapno-tematnueckoe mianupoBanue no reomerpun 11 kimacc Aranacsas JI.C. ba3oBblil ypOBEHb.

No Tema KomnuectBo | IIpenmernoe copepkanne | XapaKTepucTKa JAeATENbHOCTH
4acoB ( B coorBerctBuu ¢ OPII 00yJaroNMXCst Jarta npoBenenus
CChLIKA)
249 B
HEJICII0 IInan dakTHUecKu
IMoBTOpEHHE 4
1 [TapasurenbHOCT NPSMBIX U 1 OcHOBHBIE ¢urypsl, | Pemare mpocreifiime 3amauum Ha
IIJIOCKOCTEHN (dakTel, TeEOpeMBl Kypca | HAXOXKAEHHE JUIMH ©  YIJIoB B
CTEpEOMETPHUH. 3aja4yn | TeOMETPUIECKUX ¢urypax.
2 IlepnenauKyIIpHOCTH 1 crepeoMeTpud M Meroasl | Mcnonb3oBaTh pu peleHuu
MPSIMBIX U TNIOCKOCTEH WX pereHus CTEPEOMETPUYECKHUX 3aJau (PakTel H
3 MHoOrorpaHHUKA 1 METO/Ipl TUTAHUMETPUHN
4 Bxoonasn konmponvnan 1
paboma
I'naBa | BekTopsbl B IpocTpaHCcTBe 8
v
5 ITonsarue BekTopa. 1 BekTop Ha MJIOCKOCTH U B | AKTyaau3upoBaTh (DAKThI U METOMIbI
PaBeHCTBO BEKTOPOB. npoctpaHcTBe. CIIOKEHUE | TNIAHUMETPUH, PEIEBaHTHBIE TeMeE,
6 CrnoxxeHne U BEIYUTaHHE 1 U BBIYMTaHHE BEKTOPOB. | IPOBOAUTH aHajoruu. OnepupoBathb
BEKTOPOB. YMHOXEHHE BEKTOpa Ha | IOHATHEM BEKTOP B IIPOCTPAHCTBE.
7 YMHOKEHHE BEKTOpa Ha 1 YHUCIIO. Paznoxenue | ®opmynupoBarh MIPaBUIIO
YUCIIO BEKTOpa no TpéM | MapajuieNenunena TMpud  CIOXKEHUHU
8 KOMHJ’IaHapHLIe BEKTOPBI. 1 HCKOMILIaHapHBIM BEKTOPOB. CKJ’IaI[BIBaTB, BbIUHUTAThH
BEKTOpaM. IIpaBusio | BEKTOpbI, YMHOXXaTb BEKTOp Ha
9 ITpaBuio mapauienenuesa. 1 napaJienenunesna. yycno. M3yyaTe OCHOBHBIE CBOMCTBA
10 Pasnoxenue BekTopa mo 1 Pemenne 3a/a4, | STUX Onepauui
TpeM BEKTOpaM CBSI3aHHBIX c
11 Pemenue 3aga4 o reme 1 TIPUMCHCHNCM MpaBHI
«BeKTOpBI B IPOCTPAHCTBEY ACHCTBUH C BCKTOpaMH.
12 Konmponvuan paboma Nel 1
«Bexmopul ¢
npocmpancmeey
I'naBa | Meroa KoopAMHAT B 11
Vv NMPOCTPAHCTBE
13 [IpsimoyromnpHas cucrema 1 IIpssmoyronbHass cucrtema | JlaBaTh ornpeaencHue
KOOpAMHAT B IPOCTPAHCTBE. KOOpAWHAT B | MPSIMOYTOJBHON CUCTEMBI KOOPAMHAT
14 Koopannatsl BekTopa 1 MIPOCTPAHCTBE. B IIPOCTPAHCTBE. Bripasurs




15 CBs13b MEXIY Koopnunater BEKTOpa. | KOOPAMHATHI BEKTOpa yepes
KOOpJAMHATAMH BEKTOPOB H 1 [Ipocreiimme 3agaunm B | KOOPAUHATHI €ro KOHLOB. BBIBOIUTS,
KOOPJIMHATAMH TOYEK KOOpJMHATaX. VYron | ucnons3oBaTth  GOpMyNy  UTHHBI

16-17 | Ilpocrelimme 3aga4u B MEXTY BEKTOpPaMH. | BEKTOpa W  PAacCTOSIHUS ~ MEXAY
KOOpAMHATaX 2 CkansgpHoe mpou3BeeHHe | TOUKaMH.  BplpaxkaTb  ckalsipHOe

18 Yron Mex1y BEKTOpaMHu 1 BEKTOPOB.  BbIunciieHUE | MpOU3BENECHUE BEKTOPOB 4YEpe3 HUX
CkansipHOe MPON3BE/ICHIE 1 YIJIOB MEKAY NPSIMBIMH U | KOOPIAUHATHI,  BBIYUCIATH  YTOJ

19 BEKTOPOB IJIOCKOCTSIMU. MEXIAY JABYMS BEKTOpaMH, JIBYMs
BBIUNCIICHHE YTIIOB MEXIY 1 KoopnuHaTHO-BEeKTOpHBIN | MpsiIMBIMA. HaxoauTe yrom Mexay

20 TIPSIMBIMH U TIOCKOCTSMH METOJ  TpU  PEUICHUH | MPSMOW M IJIOCKOCTBIO, YTOI MEKIY
LleHTpasbHas 1 ocesast 1 reOMETPUYECKUX 3a/1a4 JBYMSI TUIOCKOCTSIMU

21 CHMMETpPHSI AHATUTUYECKUMHU METOJIAMH.
3epKalbHAs CUMMETPHL. BbIBOIUTE, HUCIIONB30BaTh (GOpMyITy

22 TTapasutebHbIH MepeHoc 1 paccTosHMSI OT TOYKH JI0 TNIOCKOCTH
Konumponvuasn paboma Ne2 1

23 no meme «Memoo
Koopounam 6
npocmpancmee»

I'naBa | Huauuap, Konyc, map 15

Vi

Iumuaapraeckas OOBACHSATS, 9TO Ha3bIBAIOT
IIOBEPXHOCTb, LIIMHPOM, Ha3bIBaTh ero

24 [TonsiTHe TTMITHHTIPA 1 oOpasyromue 3JeMeHTHl. M3y4daTh, 0OBSICHITH, KaK
LUINHAPUYECKOI HOJTYYUTh LMIMHADP IIyTEM BpalleHUs
IIOBEPXHOCTH, OChb | IPSAMOYTOJIbHUKA. BeiBoauTs,
LUINHAPUYECKOI UCIIOJIb30BATh (hopmyIibl Ui
noBepxHocTH. Llunmuap: | BeluMcieHUsT  miomaaun — OOKOBOM
OCHOBaHUS U OOKOBas | MOBEPXHOCTH IuiaMHIpa. W3yuats,
IIOBEPXHOCTb, pacro3HaBaTh pPa3BEPTKy LMIMHAPA
obOpasyromasi ®W  0Ch; | M300pakaTh IMIHHID U €ro CedeHus
miomans  OOKOBOW ¥ | TUIOCKOCTBIO, TIPOXOSAIIEH depe3 ero
MOJHON MOBEPXHOCTH. | OCb, napajuieIbHON 1581070
W3obpakeHne 1MNHHIpa | IepIEeHANKYIIpHOH ocu. Haxomuts

25-26 | [lnomaap NOBEPXHOCTH 2 Ha IUIocKocTd. Pa3Béprka | muiomaan 3TUX CEeYeHUH.

IUJIMH]PA

OuiIrHApa. Ceuenus
OUIMHApa (HJ'IOCKOCTI)IO,
HapaJ'IJ'IeJ'IBHOﬁ N

HEPIEeHINKYIISIPHOH  OCH
[UAJIHH]PA)

MOZ[eJ'H/IpOBaTL pCaJIbHbIC CHUTyalluU
Ha A3bIKC T'COMCTPUH, HUCCICAOBATH

MTOCTPOSHHBIE MOJIEITA c
WCIIOJh30BAHNEM  T'E€OMETPUYECKHUX
MMOHATHH




Konnueckas

O6’B}1CHHTI), KaKo€ TCJIO0 Ha3bIBAIOT

MOBEPXHOCTB, KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
oOpaszyrone KOHUYecKol | ameMeHThl. M3y4ath, 00BSICHATH, KaK
27 Komnyc MOBEPXHOCTH, OCh  H | MOJIYYUTh KOHYC MNYyTEM BpallleHUs
BEpIINHA KOHHYECKOH | MPSIMOYTOJIILHOTO TpeyroJIbHUKA.
MTOBEPXHOCTH. Konyc: | M300paxkaTh KOHYyC M €ro Ce4eHus
OCHOBaHME U BEpIINHA, | TUIOCKOCTBIO, MPOXOASIIe depe3
oOpasyromass ¥ OCb; | OCb, u TIJIOCKOCTBIO,
wiomans  OOKOBOW W | MEPHEHIUKYIAPHOH K ocH. M3ydarts,
TTOJTHON MTOBEPXHOCTH. | pacmo3HaBaTh pa3BEPTKY KOHYca.
VYceu€HHbIl KoHyc: | BeIBOMTE, HCIIONB30BaTh (HOPMYIIBI
o0pa3yrolue W BBICOTA; | JJIS BBIUMCIICHUS IUIOMIAAX OOKOBOMA
OCHOBaHMSI W OOKOBas | MOBEPXHOCTH KOHyca. Haxoauth
28-29 | Ilnomaab MOBEPXHOCTH MIOBEPXHOCTb. IUIOIIAIM  CEUCHUH, MPOXOMISAIINX
KOHyca N3obpaxeHne KOHyca Ha | 4epe3  BEpPIIMHY  KOHyca WU
IJIOCKOCTH. Pa3Béprka | mepneHauKyIspHbIX €ro OCH.
konyca. Ceuenmusi xkoHyca | OOBSCHATH, KaKOE TEIO Ha3bIBACTCS
(TIITOCKOCTBIO, yCeu€HHBIM  KOHycoM.  H3yuarts,
napajuieIbHON OOBSICHSTP, KaK €ro MOITYYHUTh ITyTEM
OCHOBaHMIO, Y | BpalieHus MPSIMOYT OJTBHOM
30 . IUIOCKOCTBIO, Tpaneuuu. BbIBOIUTb, NPUMEHATH
Y CeCHHBIN KOHYC MIPOXOAIIEH yepe3 | GopMyIy il BEIYUCICHUS TUIOMIA N
BEPIIINHY) OOKOBOW TIOBEPXHOCTH YCEUEHHOTO

KOHYyca
Chepa w mmap: ueHTp, | AKTyanu3upoBaTh (HAKTBI U METOMBI
31 Cdepa u map paamyc, IMaMeTp; | TUTAHUMETPHH, PEIICBAaHTHBIC TeME,
IJIOMaNh  TIOBEPXHOCTH | TIPOBOJUTH aHAJIOTHH. JHaBaTh
cthepsl. B3anmHuoe | onpenenenus chepsl W Imapa, WX
32 Ypasnaenue chepsl pacrionoxxenue cdepbl U | LEHTpa, panuyca, JMaMeTpa.
IJIOCKOCTH;  KacarenmbHas | Onpenensate cdepy Kak —urypy
IJIOCKOCTE K cdepe; | BpameHus OKPY>KHOCTH.
33 Bzaunmnoe pacnonoxenme TUIOIIATb cdepsr. | UccrenoBate B3aHMHOE
cepsl U MIOCKOCTH Uzobpaxenue cdepsl, | pacnojokeHne cepsl U TIOCKOCTH,
mapa Ha  IUIOCKOCTH. | IBYX cdep, WIUTFOCTPUPOBATh 3TO HA
34 KacarenbHas mI10CKOCTb K Ceuenus mrapa uepTeixax nu PUCYHKAX.
chepe DopMynHpOBaThH olpeneneHne
KacaTellbHOW IIJIOCKOCTH K  cdepe,
35 CBOIICTBO M TMPHU3HAK KacaTeIbHOU

[Tnomrans cdepsr

IIJIOCKOCTH. 3HaKOMHTBLCS C
I'€OAC3NYCCKMMU JIMHUAMUA Ha C(bepe




KomOunanus TeN | AKTyallu3upoBaTh (PaKThl U METOIbI
BpalicHUs U | MJIAaHUMETPHH, PEICBaHTHBIE TeMe,
MHOTOTPaHHUKOB. OpOBOAWTH  aHajorud.  Pemath
36-37 2 MHororpaHHuK, CTEepEeOMETpUUECKUE 3a/1a4y,
OIMCAHHBIA OKOJO CEephl; | CBA3aHHBIE C TeNaMH BpAIICHHS,
chepa, BOHMCaHHAs B | MOCTPOCHUEM CCUCHHMH Teln
MHOI'OrpaHHUK WJIU B TCJIO | BpallCHUA, C KOM6I/IHaHI/I$IMI/I TCI
BpalCcHuA Bpall€HUA MW MHOI'OI'paHHUKOB Ha
HaXOXKAECHHE reOMETPUYECKUX
KomOuHanus Ten BpaiieHus
¥ MHOTOrPaHHUKOB BCIIMYUH. Wcnonb3oBaTh npu
PEIIICHUU CTEPEOMETPUYECKUX 3a/1au
IJIAHUMCTPUYCCKHUEC q)aKTBI 1 METOJbI
3aJa4u Ha BBIYHCJIICHUEC u
JIOKa3aTeIbCTBO. MopnenupoBaTh
PpC€albHBIC CUTyalquu Ha SI3BIKE
TeOMETpPUH, HCCIIeNIOBATh
MOCTPOCHHBIE MOJIENTN c
UCIIOJIb30BAHHEM  T€OMETPHYECKHX
TTOHSITUI
Koumponwvuan paboma Ne3 1
38 no meme «Llununop,
KOHYcC, wap»
I'naBa | O6bEéMBI Ten 20
Vil
IlorsitTne 00  oObéMe. | AkTyanu3upoBaTh (DaKTHI U METOMBI
39 [Tonsitne 00pEMa. OOBEMBI 1 OCHOBHBIC CBOICTBA | INIAHUMETPHUH, PEICBAHTHBIE TEME,
MOIO0HBIX UTYD 00néMOB Ten. [lomoOHBIC | MPOBOMUTE AHAJOTHMH. BBIBOIWTS,
TeNa B  TPOCTPAHCTBE. | UCHIONB30BATE (OPMYJIBl OOBEMOB:
CooTHoIeHns MEKIy | IPU3MBI, [WJIHHIPA, TUPaMHUIbI,
40-41 | OOBEM IPAMOYTOIHHOTO 2 MJIOMIAIMHA KOHyCa; YCEUEHHOW TMHpaMHIBl U
mapasuiesenumena ITOBEPXHOCTEN, 00bEMaMU | YCEUEHHOTO KOHYyca. Pematp
MMOOOHBIX Tel CTEpEeOMETpHUIECKUE 3a/1a4d,
CBSI3aHHBIE C BRIYHCIICHHEM 00BHEMOB.
42-43 | OO0BEM IPSAMOIA TPU3MBI 2 DopMynupoBaTh olpeneneHne
[IAPOBOT'0 CErMEHTa, IapoBOr0 CJIO,
mapoBoro  cekropa. llpumeHsaTh
44-45 | Beruuciienue 00bEMOB TEI C 2 (dhopMyIBl U1 HaXOXAEHUS 00BEMOB

IMOMOMIBIO MHTCIpajia

mapoBoro CErMcEHTA, rapoBoOro




CEeKTOpa. Pewats
CTepeoMeTpruIecKre 3a1a4,
46-47 | OO0BEM HAKIOHHOHN MPU3MBI 2 CBsI3aHHBIE ¢ O00BEMOM mapa u
wiomaaeio  cepsl. MoaenupoBath
pealbHbIC CHTyalldkd Ha  SI3bIKE
48-49 | O0BéM nupaMuIpl 2 TEOMETPUH, HCCIIEN0BATD
O0néM UUIUHpa, | TOCTPOCHHBIC MOACIu ¢
50-51 | O0Bém nmumuHApa 2 koHyca. OOBéM mapa u | UCIIOJIB30BAHUEM  ICOMETPUYCCKUX
IJIouaab c(i)epbl IIOHATHH. AKTyaJII/I3I/IpOBaTI) q)aKTLI u
52-53 | O6péMm KOHYCa 2 METO/Ibl TJIJAHUMETPHUH, peJICBaHTHBIC
TeMe, MPOBOJIUTH aHAIOrMH. Pemarth
54 O6béM mapa 1 CTEPEOMETPUYECKHE 3a]auH,
OGBEMBI LIAPOBOTO CBSI3aHHBIE c COOTHOIICHUEM
CErMeHTa, IAPOBOro CIOS U 00BEMOB U MOBEPXHOCTEH MOTOOHBIX
55 IIAPOBOTO CEKTOpa 1 TeN B IpocTpaHcTBe. MoJenupoBaTh
peajbHbIC CHTyalldd Ha  SI3bIKE
56 Ilnowans cdepbl 1 TeOMETpPHH, HCCIIeNIOBATh
MOCTPOCHHBIE MOJIENTN c
57 Perreniie 3a1aq 1 UCIIOJIb30BAHUEM  T€OMETPHYECKHX
MTOHATHUH.
58 Konmponvuas paooma Ned 1
no meme «Q6vémupl meny
IToBTOpeHME, 0000IIEHUE U 10
cUcTeMAaTH3ALMs 3HAHMIl
59 IToBTOpenue. BekTopswrl. OCHOBHBIC ¢urypsl, | Pemates mpocreiimme 3amaun  Ha
Merox KoopauHAT 1 (hakTBl, TEOpeMBI Kypca | HAXOXKJEHWe IJIMH W YIJIOB B
60 [ToBTOpeHHUeE. IJIAHAMETPHUU. 3amayn | TEOMETPUIECKIX ¢burypax,
MHororpaHHUKA 1 IJIAHUMETPUA W METOABI | IpuMeHsATh  Teopemy  Iludaropa,
1 IToBTOpenue. Tena nx pemeHna. OCHOBHBIE | TEODEMBI CHHYCOB M KOCHHYCOB.
BpaIeHus 1 (urypsl, pakrtel, Teopembl | Haxomuts TUIOMIA /b
[TpoMexyTouHast Kypca CTEpEOMETPHH. | MHOTOYTOJIbHUKA, Kpyra.
62 aTTecTalus 1 3amaun crepeomerpun u | PacnmozHaBate momoOHBIE GUTYpHI,
Pemnenue 3a1anuii B METO/IBI UX pelIeHus HAaXOAWTH OTHOUIEHHWS JJIWUH W
63-68 | dhbopmate EI'D o 6 mwiomanel.  Mcmone3oBate  mpu
reoMeTpun pEIIEHUN CTEPEOMETPUUYECKUX 3a1ad
(hakTBI ¥ METOABI TUIAHUMETPUHI
OBILIEE KOJIMYECTBO 68
YACOBIIO

[NPOT'PAMME







