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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10-11 xmaccoB paspaborana Ha ocHOBe DeaepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00eclieYuBaeT OBJIaJICHUE KIIOYEBBIMU KOMIIETEHIUSMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEIHETr0o OOIIEro
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yUEHUs IPYTUX y4eOHBIX AUCUMILINH. Pa3Butue y oOydarommxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMAaTHUYECKOTO MOJIECIIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust siBisieTcss OAHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHSATUHUHBIX OCHOB F'€OMETPUH U MIOCTPOCHHUH LIEMIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHus  jAeWcTBUTENbHOCTH.  OmepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAKHBIX KA4YECTB, MOITOMY aKTyajlbHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUSS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcss  4epe3  obOecreyeHHe  BO3MOXXKHOCTH  TPUOOpETEHHs U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa 1o reoMeTpur Ha 0a30BOM YpOBHE NpeIHA3HAYCHA MJIs
OOyYarOIMXCsS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKO TEOMETPUHM ¥ HEOOXOAWUMBIC I JKH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTibkeHne 1ed  OCBOCHHS MPOrpaMMbl  00ECTIEUMBACTCS pPEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

 popMUpOBaHUE TIPEACTABICHHS O TEOMETPHUH KaK YaCTH MUPOBOU KYJIbTYpPbI
¥ OCO3HaHHE €€ B3aUMOCBS3U C OKPYKAIOITUM MUPOM;

« popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJlaxX BPAIICHUS Kak
O BRXHEUIUX MAaTEMATHYECCKHUX MOJCIISX, TMO3BOJIIONINX OMHCHIBATH U
W3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

« popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEKaX, MOJCIISIX U B peabHOM
MHUpPE MHOTOTPAHHUKH U TeJla BPAIICHMUS;

e OBJIQJICHUE METOJIAaMU PEIICHHUS 3aJlad Ha IMOCTPOSHUS Ha HM300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHUpOBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMH  TIOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIICHUSI OCHOBHBIX THIIOB 3a/1a4; (POPMUPOBAHUE
YMEHUS TIPOBOJUTH HECIOXKHBIC JIOKAa3aTCIbHBIC PACCYXKICHUS B XOJE
pelIeHusl CTepEeOMETPUYECKMX 3aJad W 3aJa4y ¢ [PaKTUYECKUM
COJIEpKaHUEM;

e Pa3BUTHE WHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH 00yuarommxcs,
MO3HABATENILHON aKTUBHOCTH, MCCIIEIOBATEILCKIX YMEHUH, KPUTHYHOCTH
MBIIILJICHUS;



 popmupoBaHre (QYHKIHMOHATIHHOW TPAMOTHOCTH, PEJICBAaHTHOW I€OMETpPUU:
YMEHUE pacClO3HABAaTh MPOSIBICHUS F'€OMETPUUECKUX MOHITHI, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYCHHH
IpYruX  y4eOHbIX  MPEIMETOB,  TNPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTUPOBAHHBIX  3a]ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTrpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENBHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIepUpOBaHUE O0O0pa3oM — B YCIOBUSX OTBICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneNéHHbIM [0 ToJaM oO0y4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3ydyenue reomerpum otrBoautcs 2 4daca B Henemo B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia ooydenus - 102 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIIECCTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U IUIOCKOCTU. YTJIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YrOJl MEXAY NPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTh  TUIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMasi ¥ HAKJIOHHAS MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yceu€HHad mnupaMuaa. OJEMEHTbl TMpuU3Mbl W nupamuasl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MUPAMUIA W TPABUIIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPAMHUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



BblunciieHre SJIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHald, YTJIbl.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOJHOM TMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ueie Tena B mpocTtpaHcTBEe. COOTHOIIEHUS MEXKIY IUIONMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolass U OCh;, IUIONIaAhr OOKOBOW M TOJHOM
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBasI IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeactBuss u3 He€. OO0bEM LUIUMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUEHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. C0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mnapamienenunena. Pemenwe 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KOOpAMHAT B TmpoctpancTBe. KoopauHatel Bektopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMHA M IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpaMMbl yueOHOTO TpeaMmeTa
«MareMaTHuka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIMKM 00YYaIOIIETrOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOro OOIIeCTBa, MPEJCTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTUYECKOW IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYyIIIETO.

JCcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelLIeHuN, pacCyKJIeHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTH4YeCKUe 3HaHUs B
MHTEpecax 3JJ0pOBOT0 U 0e30macHOro o0pasa >KM3HU, OTBETCTBEHHOTI'O OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEXUM 3aHATANA U
OT/IbIXa, peryisipHas busnueckas aKTUBHOCTD); (bu3IIEeCcKOro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
NEATEIBHOCTBIO.



TpynoBoe Bociuranme:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIaHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO W
caMOOOpa30BaHUIO0 HA TMPOTSIKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYACTHUIO B PEIICHUU IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKOW HAIPAaBICHHOCTH.

IKOJOTHYECKOe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHHUS
COI[MATTbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOMN
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTAllME Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHWM U1 pEelIeHus 3a7ad B
0o0JaCTH  OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIEH Cpeibl.

IleHHOCTH HAYYHOTO NO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM MPAaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKM W MAaTeMaTUYECKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYID M HUCCIEAOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO MpeaMeTa
«MatTeMaTHKa XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvmvie  nosmasamenwvuvie  Oelicmeus, — 0becneuusaom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCCIe008aMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble JJornyeckue aeiicTBUSA:

* BBISIBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
O00BEKTOB, TMOHATUH, OTHOIICHUH MEXTy MOHATHUAMHU, (OPMYIHPOBATH
ONpECICHUS  TOHATUH; YCTaHABJIIMBATh CYIICCTBEHHBIA  IPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIIEHHWS W CpaBHEHUS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



e BOCTIpUHUMATh,  (OPMYJIUPOBaTH H  NPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCJIOBHBIE;

eBBISIBJISITh ~ MaT€MaTU4YeCKHe  3aKOHOMEPHOCTH, B3aUMOCBSI3U |
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemsiaraTh  KPUTEPUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e IPOBO/IUTH CaMOCTOSITEIIbHO JI0Ka3aTeNIbCTBA MaTEMaTUYECKUX
YTBEPKICHUHA (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

e BBIOMpaTh croco0 pelieHus y4dyeOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBareabckue AeCTBUS:

¢ ICTIONB30BAaTh BOMPOCHI KaK HCCIIEIOBATEIHCKAN HHCTPYMEHT IO3HAHUS;
dbopMyIpoBaTh BOMPOCH], (UKCHPYIOUIME MPOTHBOPEUYUE, MPOOIemMy,
yCTaHaBJIMBaTb HCKOMOE€ U  JaHHoe, (OpMUPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e IPOBOJIUTH CAMOCTOSATEIHLHO CTUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHUS,
mpoliecca, BBISBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MPOLIECCAMH;

e CAMOCTOSITEILHO (DOPMYIHPOBATH OOOOIEHHS W BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

e IPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE TIPOIlecCa, a TaKXKE BBIJBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBISIBJISITH ACUITUTH MH(GOPMAIINH, TaHHBIX, HEOOXOUMBIX ISl OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOpaTh WH()OPMAITUIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh W HHTEPHPETHPOBATH HHPOPMALIUIO PA3ITHUHBIX
BUJIOB U (hOPM TIPECTABICHUS;

e CTPYKTYpHUPOBaTh MH(POPMAIIHIO, TIPEACTABIATh €€ B Pa3IMYHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;



e OIICHUBATh HaJEKHOCTh uHpopmanuu 1o CaMOCTOSITEJIHHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0uenue:

e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHSIMHU
U TEeIIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs] B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pelieHus 3a1a4i, KOMMEHTUPOBATh MOJTYUYEHHBIN pe3yJbTaT;

eB XOJIe 00CYXICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
POOJIEMBI, peIIacMoOM 3a/1a4uM, BEICKAa3bIBaTh UJCH, HAIICTICHHBIC Ha TIOUCK
pEIIeHUs; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3inyue U CXOJICTBO MO3UIIUHN; B
KOPpEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

o IPEJICTABIIATH PE3YJIbTAThI PEIICHUS 33/1a4H, SYKCIICPUMEHTA, HCCIICIOBAHUS,
MIPOEKTa; CaMOCTOSATEIBHO BBIOMpaTh (OpMAT BBICTYIUICHUS C Y4ETOM
3a]1a4 MPe3eHTAINH U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBoO:

e IOHUMATh W MCIOJIB30BATh MPEUMYIIECTBA KOMAH/IHON U WHIAUBUIYabHON
paboTHl TpU pelieHUH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATeTbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenartb BuAbl padOT, TOTOBAPUBATHCA, OOCYXKIATh MpOIECC U
pe3yabTar paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJCH;

e YJaCTBOBATh B TPYMNIOBBIX (hopmax paboThl (00CYyX)aeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHUCTBHSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

e COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a7a91, BRIOUPATH CIIOCO0 PEIICHHUS C
y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

eBJIAJICTh HAaBbIKAMU TO3HABATEIbHON  pedeKCMd KaK  OCO3HaHUS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;



BJIQIETh CIOCOOAMHM  CaMONPOBEPKH, CAMOKOHTpOJIA Tpolecca U
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e IPEJBUJIETH TPYIHOCTH, KOTOPBHIE MOTYT BOBHHKHYTh ITPU PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBHUE peE3yibTaTa LEJIH W YCIOBUAM, OOBICHATH
IPUYMHBI JTOCTHKEHUS WIH HEJOCTH)KEHHS PE3YJbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

OmnepupoBaTh MOHATUSMU: TOUKA, IPsIMAs, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX NIPU PEIICHUU
reOMETPUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAJICIIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yTriia; JIMHEWHBIM Yroj JBYTPaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIH
MHOTOTPaHHHUK, 3JIEMEHTbl MHOI'OTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN Napalijiesienune, Kyo).

KnaccupummpoBate ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBIMYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE TPU3MBI, TAPAJICIICTIUIICIbI).

OmneprpoBaTh MOHITHIMHE: CEKYIIas INIOCKOCTh, CEYCHHE MHOTOTPAHHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CtpouTh ceyeHMs] MHOTOTPAHHMKOB METOJOM  CJIENOB, BBIMOJHATh
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBepXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 HAa BBIYMCICHUE PACCTOSIHUM MEXIY JIBYMS
TOYKAMH, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.



Pemmars 3a1aun Ha HaXOXKACHHE TEOMETPUUECKUX BEJIMYMH MO 00paslaM Uiu
QNrOPUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKAE METOABI MPHU PEIICHUH
CTAaHJAPTHBIX MATEMATHMYECKUX 33Ja4 HAa  BBIYMCJIEHHUE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) C TNpuMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEN, 00bEMAMHU 1TOT0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPE/CTABICHHYIO Ha YepTekax U
pUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO MIAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a/1a4.

[IpuBOOUTHL NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIBbHBIC
CUTyallud W IIPUMEHATb HM3YYCHHBIC IIOHATUA B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MOHATHUSMHU: UWIMHIpPUYECKas IOBEPXHOCTh, OO0pa3yrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWJIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymoiire KOHUMIeCKOH TOBEPXHOCTH, KOHYC; ceprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOJTYUYEHUS TEJl BpaILlCHUSI.

KnaccuduimpoBaTs B3auMHOE pacioioKeHUe cepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CErMEHTa; IIapOBOM CIJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CJIOS;
IApOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.



OnepupoBarh TOHSATHUSAMH: MHOTOTPAHHHMK, BIHCaHHBIM B chepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMAASMHU MOBEPXHOCTEH U 00bEMaMHU
MOJIOOHBIX TEJI.

N300pakath m3ydaemble (PUTYppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbIMONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpA Ha YUCJI0, OOBSCHSITh, KAKHMU CBOMCTBaMH OHM 00J1aJaloT.

[IpuMeHSTh paBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEXAY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEIAEHUE, PpACKIAAbIBATh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIN YCIOBUS MPUMEHEHUS
3aJ1aHbBI B IBHOM (hopme.

Pemiath mpocreiilline reoMeTpUYECKUEe 3a/laud Ha MPUMEHEHHWE BEKTOPHO-
KOOPJIUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
Hax0XXJICHUE TeOMETPUUYECKUX BEJIUYHUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHss
M3BECTHBIE METO/IbI IPU PEILICHUH CTaHAAPTHBIX MAaTEMaTUYECKHUX 3a]1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOaNUTH NpUMEpPbl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKA3HH, PACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATh peajbHBIC
CUTyalldd W NPUMEHSATh HU3YYEHHBIE TOHSATHUA B MPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE



CUTyallMl Ha A3bIKE TE€OMETPUHM, HCCIENO0BATh IIOCTPOCHHBIE MOJEIN C
WCITOJIb30BAaHUEM F€OMETPUUYECKHUX MTOHATHI U TEOPEM, anmnapara aareOpsl; pemaThb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuyectBo 4yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTsbI
B .C
1 BEICHIE B CTCPEOMETPIIO. L1apToBa 10 1 https://m.eds00.ru/C503R7VIP
JMarHocTHYecKas pabora
II .
2 PAMBIC H TUIOCKOCTH B TIPOCTPANCTBe . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
IT
3 epHeHMIfyMpHOCTL MPAMBIX H 12 https://m.edsoo.ru/V6I11APUCD
IJIOCKOCTEN
4 VYrisl Mexay NPSMBIMU U IJIOCKOCTSIMHU 10 1 https://m.edso0.ru/R38METBTQ
5 MHororpaHHUKu 11 1 https://m.edsoo.ru/ XPW9U5SFB2
6 O0BbEMBI MHOTOTPaHHUKOB 9 1 https://m.eds00.ru/010FX2SJB
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTIIbI 4 1 https://m.edsoo.ru/LLAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoTshI padoThI
Tena Bpaienus 12 https://m.edsoo.ru/HYOWQL5KQ
OOBEMBI Tel 5 1 https://m.edso0.ru/B9ORVIYC9
BeKTOpEI i KOOp/HHATHI B 10 1 https://m.edsoo.ru/4ANCL4AGOMF
MIPOCTPAHCTBE
[ToBTOpeHuE, 0000MIIEHNE,
N 7 1 https://m.edsoo.ru/DORV3P725
cUucTeMaTu3alys 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4yacoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

CraproBas quarHoctuueckas padbora

OCHOBHbIE MOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
[TpaBuia n3o0pakeHus] Ha PUCYHKAX:
n300pakeHus INIOCKOCTEH, MapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsaTus: nepecekaromuecs MmiIOCKOCTH,
nepeceKaroIuecs npsimasi ¥ IocKoCTh
3HaKOMCTBO C MHOT'OI'paHHUKaMH,

I/I306pa)KGHI/IC MHOI'OT'PaHHHUKOB Ha
PUCYHKAX, Ha TPOCKIUOHHBIX YEPTECIKAX

https://m.edsoo.ru/D3VCJ7TUN4

https://m.edsoo.ru/NR6VJIYCGK

https://m.edsoo.ru/O6RNDFAMO

https://m.edsoo.ru/KMUQPILLO

HavanpHble cBeieHNs 0 KyOe U mupamu/e,
uXx pa3BEépTku U Mojenu. CeueHus
MHOT'OTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HauanbHble cBefieHUs 0 KyOe U mupamue,
UX pa3BEPTKH U Mozenn. CedeHust
MHOT'OTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUS U3 HUX

https://m.edso0.ru/AMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSCHUH
CTEpPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U

https://m.edsoo.ru/DUKAX7QE1



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1

CICACTBUA U3 HUX

Ilonsatue 06 akCHOMaTUYECKOM IMOCTPOCHUU

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/YPKS5MLJL
CIIEJICTBUS U3 HUX
[TonsTre 06 akCMOMaTUYECKOM TOCTPOECHUU

10 CTEPEOMETPUHU: aKCHOMbBI CTEPEOMETPUH U https://m.edso00.ru/1I3A98J6Z9
CIIEJICTBUS U3 HUX
BsaumHoe pacronoxenue npsiMbix B

11 MPOCTPAHCTBE: MEPECEKAIOIINECH, https://m.edsoo.ru/IUIW8KR5Q
napauieNbHbIe U CKPEIIUBAIOIINECS IPSIMbIE
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: Mapaljie/IbHbIE Hp?ﬂ\fble B https://m.edsoo.ru/CSOVLOLH6
IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
MIPSIMBIX
[TapanienbHOCTb MPSAMBIX U IJIOCKOCTEN B

13 npoctpaHcTse: [lapamienbHOCTh NPIMON 1 https://m.edso0.ru/PO5J6D23U
IJI0CKOCTH

14 VYIIIBI ¢ COHANPABIEHHBIMU CTOPOHAMU https://m.edsoo.ru/LLIAVHVBW

15 Yron Mexay npsMbIMU B IPOCTPAHCTBE https://m.edsoo0.ru/KGJM80EUK

16 Yros Mexay NpsMbIMU B TPOCTPAHCTBE https://m.edso0.ru/24LVWH9V8

17 HapasenbHocTs mocKkocTe: https://m.edso00.ru/BUSTQIHZT
NapajuleIbHbIE MIII0CKOCTH

18 CBoiicTBa mapaieNbHBIX MIOCKOCTEH https://m.edsoo.ru/O0KQQK2ABA
[Ipocreiime npocTpaHCTBEHHBIE PUTYPHI

19 Ha IJIOCKOCTH: TeTpa’ip, KyO, https://m.edsoo.ru/MRT13XP79
napajuiesenunes

20 [Toctpoenue ceueHumii https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenue ceuenuii https://m.eds00.ru/20GC3ZP9P



https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P

KonTponbras padbota mo teme "lIpsimbie u

22 IJIOCKOCTH B TIPOCTPAHCTRBE. https://m.edso00.ru/Bl1405QJEB
[TapannenpbHOCTh NPSIMBIX U TJIOCKOCTEN"
[lepnieH IUKyYIAPHOCTD NPSMOM U

23 IUIOCKOCTH: TIEPIICHIUKYIISIPHBIE IPSMBIC B https://m.edsoo.ru/RN45YBO8SR
MIPOCTPAHCTBE
IIpsimble mapaienpHEIE U

24 p p https://m.edsoo.ru/32MXRZDDL
MEePIEHIUKYISIPHBIC K INTIOCKOCTH
Ilpsa

25 PAMBIC MAPAILTCILHBIC 1 https://m.eds00.ru/JPUOTOISN
MEePIEHIUKYISIPHBIE K TIOCKOCTH
IIpusnak nepnen oc oM

26 p PHCHAMIYIHIPHOCTH HPAMOH 1 hittps://m.eds00.ru/DCA1W6K 14
IUIOCKOCTH
IIpu3Hak nepneHauKyIIPHOCTH OPSIMOU U

27 p PHCHHKYIP p https://m.edsoo.ru/HD3D63S5P
IUIOCKOCTH
Teopema o IpsIMOH NEePHIECHIUKYIIPHOM

28 p p PHCHAMKYIAP https://m.edsoo.ru/YOIQSMOH1
IIOCKOCTH
Teopema o mpsIMoH 1iepre o

29 p p PHCHANKYILIPHON hittps://m.eds00.ru/81R5KU5RJ
IUIOCKOCTH
Teopema o IpsIMOH NEPIECHIUKYIIPHON

30 P P PTCHANKY AP https.//m.eds00.ru/HFKNPKZ7T
IUTOCKOCTH
[lepneHauKynsip U HaKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT https://m.eds00.ru/638GKWY7V
MpsIMOM 0 MIOCKOCTH
[TepneHuKymsip ¥ HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/AD6RCACRA
IIPSIMOM A0 MJIOCKOCTH
IleprienmuKyas aKJIo €: pPaccTosTHHE

33 PHCHMIYIAP 1 HAIJIOHHBIE: PACCTOAH https://m.edsoo.ru/VLLIQ7HXC

OT TOYKHU OO ITIOCKOCTH, paCCTOAHUE OT



https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC

IPSIMOM A0 IIJIOCKOCTH

[lepnieHIuKyNsp M HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT https://m.eds00.ru/6P5BVV34R
IPSIMOM 710 IIJIOCKOCTH

35 zzz;gg::;pamme: YTOI MEALY HpAMOH https://m.edsoo.ru/PSFIXUALI

36 HBYTpaHHbIIL YTOI, MUHCHHbIH yro https://m.eds00.ru/6RAAOEOMD
JBYI'PAHHOI'O yIiia

37 JBYTpaHHbLit yrom, THHEHHbIH yron https://m.eds00.ru/MLOZZYZC7
JBYTPAHHOI'O yIJia
[leprieHANKYIAPHOCTD MIOCKOCTEH:

38 MPU3HAK NEPIEHAUKYISIPHOCTH IBYX https://m.edsoo.ru/YRQDSM9NH
IJIOCKOCTEN
[lepneHuKyISIPHOCTB MIIIOCKOCTEM:

39 IIPU3HAK NEPIECHAUKYIAPHOCTH IBYX https://m.edso0.ru/DY2AF84T2
IJIOCKOCTEN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:

40 MPU3HAK NEPHEHIUKYIIPHOCTH IBYX https://m.edso0.ru/TS8OAINH2
IJI0CKOCTEN

41 Teopema o Tpéx nepneHAUKYISIPax https://m.edsoo.ru/OW5LZ1RVZ

42 TeopeMa 0 TpEX nepHeHAUKYIIApax https://m.edso00.ru/OP44KE54N

43 Teopema o TpEX nmepreHANKYIApax https://m.edsoo.ru/OWG81WDV3
KonrponsHas pabora no remMmam

44 lep neHz[Hvanﬂp HOCTD HpAMEDe 1 https://m.edsoo.ru/VOXABPOPB
miockocTeil" u "YTibl MEXKY IPSIMBIMU U
miockocTsaMu"”

45 IloHsITHIE MHOTOIPaHHUKA, OCHOBHBIE https://m.eds0o.ru/L 5ETEZ80X

OJICMCHTLI MHOT'OI'paHHUKA, BBIITYKJIBIC U



https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX

HCBBIITYKJIBIC MHOT'OI'PAHHUKH, pa33'épTKa
MHOI'OI'paHHHUKaA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi ¥ HAKJIOHHAs
pU3Mbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

48

49

50

[Napannenenunen, mpsIMOYTOJIbHBII
napajuleJIenuIes U ero CBoMcTBa

HI/IpaMI/II[aZ N-yrojbHas nMUpamMuaa, rpaHu u
OCHOBAHHC IMUPAMUJIbI; OOKOBas M MOJIHAS
IOBCPXHOCTD IIUPAMUbI; IIpaBUJIbHAA U
yceqéHHa;I InmupamMujia

[IpaBuUIbHBIE MHOTOTPAHHUKU: TIOHATHE
MPAaBUIBHOTO MHOTOTPaHHUKA; IPaBUIIbHAS
IpU3Ma U MpaBWIbHAS MUPAMU/Ia;
NIpaBUJIbHAS TPEYTOJbHAs MUpaMUIa U
NIPAaBUIIBHBIN TETpasap; KyO
[IpencraBnenue o MpaBUIbHBIX
MHOTOIpaHHHUKaX: OKTa3/p, T0JEKadIp U
HKOCAdP.

https://m.edsoo.ru/ITCOB1WIO

https://m.edsoo.ru/ITOFX00PA

https://m.edsoo.ru/LWNGFZTWE

https://m.edso0.ru/06SH02I1DD

51

CummeTpHs B IPOCTPAaHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSIMOM, TUIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMuax,
napajuiejenumnenax, NpaBUiIbHbIX
MHOT'OIPaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Brruncienue >1eMeHTOB MHOTI'OI'paHHUKOB:
p€Opa, TuaroHasu, yribl

https://m.edsoo.ru/EUP4AMN760

53

[Tnomanas 60KOBOI MOBEPXHOCTH U TOJHOM

https://m.eds00.ru/SQY9XSIL6



https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6

MMOBEPXHOCTHU MPSMOM MPU3MBI, TUIOIA/1b
OCHOBaHMH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTU MPSIMON MPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IMOBCPXHOCTHU HpaBHHLHOﬁ nupamMmuabl,

54 . 1 https://m.edsoo.ru/R22FHBG60
TeopeMa O IO OOKOBOI MOBEPXHOCTH
yCeuEHHOM MUpPaMHUIbI
55 Konrponbia pabora no Teme 1 https://m.edsoo.ru/VHYNJQMQD
"MHororpaHHuku"
56 [TonsiTue 06 06bEMe 1 https://m.eds00.ru/GM1LC394G
57 OO0BEM TUPAMHUTBI 1 https://m.edso00.ru/B307P8WTC
58 O0BEM TUpaMuIBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 OO0BEM TUPAMHU/TBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/O0HRFO2LCT
61 OO0BEM TTPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM npu3MBbI 1 https://m.edsoo.ru/BA6EMRRGE
63 O0BEM npu3MBbI 1 https://m.edsoo.ru/FIMQW6EKFT
64 Konrportsrias pa6"0Ta rio Teve "O0BEMEI 1 https://m.eds00.ru/23S50180N
MHOTOTPaHHHKOB
[ToBTOpEeHME, 0600IIEHNE CHCTeMAaTHU3 AU
65 3HaHui. [locTpoeHue ceuenuii B 1 https://m.eds00.ru/KXTOCIOJG
MHOT'OIpaHHHKE
[ToBTOpeHME, 0000IIEHNE CHCTEMATH3AITUS
3HaHUU. BeIlUKCIIEHUE PACCTOSHUI: MEXAY
66 IBYMsI TOUKaMH, OT TOUKH J10 IPSIMOM, OT 1 https://m.edsoo.ru/HKP613JUC
TOYKHU J0 TUIOCKOCTH, MEXTY
CKPEUIMBAIOIUMHUCS MPSIMBIMH
67 HroroBast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/KB3EKOA9U



https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U

[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. BeruucieHue yrioB: Mexay

68 CKPEIMBAIOIIUMUCS TPSIMBIMU, MEXKIY
MPSIMOM U TUIOCKOCTbIO, IBYTPAHHBIX YTIIOB,

YTJI0B MEXKIY IIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/X7CJU5LO0



https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIe pecypchl

Cdepa u map: ueHTp, paanyc, Iuamerp;
IO/ IOBEPXHOCTH Chephl
B3aumMHoe pacrionoxxeHue chepbl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.

CeueHnus mapa

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/Y CMWC4M3lI

https://m.edso0.ru/QDCF8UGXE

]_II/IJ'II/IH)IpI/I‘-IGCKaSI HOBerHOCTI),
oOpa3zyromue MUINHIPHIECKOM
HOBCpXHOCTI/I, OCb III/IHHHI[pI/I‘IeCKOﬁ
MTOBEPXHOCTHU

https://m.edso0.ru/8516BBEO7

Hununapap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroias u oCh;
IO/ Ib OOKOBOMW M TIOJTHOW TTOBEPXHOCTH

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
PazBépTka unnunapa. CeueHus MUIMHIPA
(TUTOCKOCTBIO, TTAPAIICIIBHON WITH
MEePIEHINKYIISIPHON OCH IHJIMH]IPA)
Konundeckast moBepXHOCTh, 00pa3yroIime
KOHHMYECKOU MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW MOBEPXHOCTHU

https://m.edsoo.ru/W0JR979V9

https://m.edsoo.ru/OYMSPW10Z

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHME U BEpILINHA,
o0pa3yrolas U 0Ch; IJIOMAab OOKOBOM 1

https://m.edsoo.ru/Q4EUBB6GT



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT

IIOJIHOW ITOBEPXHOCTH

VYceu€HHBbIN KOHYC: 00pa3yroIue u

9 BBICOTA; OCHOBaHUS M OOKOBas https://m.eds00.ru/80VNITU20
MMOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3Béptka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapauIeIbHONH OCHOBAHUIO, https://m.edso00.ru/0PVICKUYU
U IUIOCKOCTBIO, MPOXOISIIEH yepes
BEPILUHY)

11 Kombunauus Tex spatieaus n https://m.edsoo.ru/4AVHGTY X8F
MHOTOTPaHHUKOB
MHororpaHHHK, OTIMCAHHBIN OKOJIO chephl;

12 cdepa, BliMcaHHAs B MHOTOTPAHHUK UITU B https://m.edsoo.ru/RMYY1STLP
TEJIO BPAILLIEHUS

13 HOH"SITI/IG 00 00béMe. OCHOBHBIE CBOWCTBA httos://m.eds00.r/ACENHGLOZ
00BEMOB TeN

14 O0BEM UIMHIIpa, KOHYCa https://m.edsoo.ru/W8TGN5Z99

15 O06bEM mapa u wiomaask chepsl https://m.eds00.ru/G7TAYCMITT
[Tono6HbIe Tena B MPOCTPAHCTBE.

16 COOTHOIICHUS MEXTY TUTOIIAISTMHI https://m.edsoo.ru/4AN04FYUUX
MMOBEPXHOCTEH, 00bEMaMH MTOJOOHBIX TEI

17 Kourposbias pabora no remam "Teia https://m.edsoo.ru/KCOMHJISWW
Bpauenus" u "O6bemsl Ten"

18 BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE https://m.edso0.ru/AQ405SB7C

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB https://m.edso0.ru/PMNHTUK7G

20 YMHOXEHHE BEKTOpa Ha YHCIIO https://m.edsoo.ru/4H7PLGBI1

21 PasnoIKeHIC BEKTOPA 110 TPEM https://m.eds00.ru/NZSOLFWN1

HEKOMIUTaHapHBIM BekTopam. [IpaBuiio



https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1

napajijiejacnuicaa

22

23

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHHUEM IIPAaBUII JCHUCTBUN C
BEKTOPaMHU

KoopanHaTtHO-BEKTOpHBINA METO/T IPU
pEIlIeHNY TeOMETPUYECKUX 3a/1a4

https://m.edsoo.ru/73F23EPU5

https://m.edsoo.ru/BBI139Z27U

24

[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiimue 3a1aun B KOOpAUHATaX

https://m.eds00.ru/X9TSDNSQ3

25

26

27

VYron mexay Bekropamu. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB

Beruuciienue yrioB Mexy OpsSMbIMU U
IJIOCKOCTSIMU

Kontponbnas padota o teme "Bektopsl u
KOOpJAWHATHI B IPOCTpaHCTBE"

https://m.edsoo.ru/RPAQMBCDO

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpenue, 06o0IIEHNE U
cucreMarusanus 3HaHuii. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

https://m.edso0.ru/16 ASE1TYU

29

[ToBTOpenue, 0600mEeHNEe U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpeHue, 06001IeHNE 1
cUCTEMAaTH3ans 3HAaHUNA. 3amaun
TUTAHUMETPUH U METOJIBI UX PEIICHHS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpeHUEe, 0600IIeHNE 1
cUCTEMATH3alys 3HAaHUK. 3a1aun

https://m.edsoo.ru/FG4PIJN2IF



https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF

IIaHUMETPUHN U METOAbI UX PCHICHUSA

[ToBTOpEeHME, 0000IIEHNE U
cucremarusanud 3Hanuii. OCHOBHEIE

32 1 https://m.eds00.ru/ZY6BYLY7W
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 Hrorosast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/VP8CXOC4C
I1 600

34 OBTOPCHIE, ODODIICHIE 1 1 https://m.eds00.ru/70QSTDCAP
crcTeMaTH3aIus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTb
. [IpMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPHU PELICHUU
' reOMEeTPHUECKUX 3a]a4
- OmnepupoBaTh MNOHATUSAMH: MApAUIEIbHOCTh U TEPIEHIUKYISIPHOCTh
' HPSIMBIX U IJIOCKOCTEMN
-4 KnaccupunupoBars B3aMMHOE pacloioXeHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN yrojl, TPaHU JABYI'PAHHOTO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYTPaHHOIO yIJia, FpajaycHas
Mepa JIBYTpaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, BBIMYKJIBIM M HEBBITYKIJIBIN
' MHOTOI'PaHHUK, 3JIEMEHTbHl MHOTOTPaHHUKA, MIPAaBUIIbHBIA MHOTOI'paHHHUK
24 PacriozHaBaTh OCHOBHBIE BUABI MHOTOTPAaHHMKOB (MHMpamMuza, NMpU3Ma,
' MPSIMOYTOJIBHBIN TTapajieTIenume, Ky0)
Knaccupunupoare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUIS
- kinaccuukanuu  (BBIMYKJIBIE WM HEBBITYKJIblE  MHOTOI'PAaHHHKH,
' MpaBWJIbHBIE MHOTOTPAHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBL,
napaiesIenune bl)
29 OnepupoBarb HNOHATUSAMH: ceKymas IIJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' UCIOJb3Yysl METOA CIIE0B
211 Crpouth ce4eHUs MHOTOTPAHHUKOB METOJOM CJEJIO0B, BBINOJIHAThH

(BBIHOCHBIE) TUIOCKHE YEPTEX MU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BU/I CBEPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHH 0 00pasiam
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABl IPHU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXIY IBYMS TOYKAMH, OT TOYKHU 1O NPSAMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIMUBAOINMUMHUCA ITPAMBIMHA

7.13

PemraTe 3aa4i Ha HaXOXIACHUC I'COMECTPHIYCCKUX BCJIMYUH I10 o6pa3uaM
WM aJIropuTMaM, IMPUMCHASA HU3BCCTHBLIC AHAJIUTHUYCCKUC MCETOAbI IIpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lad Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'PDAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAJM TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMU: CUMMCETpPHUA B IIPOCTPAHCTBE, LCHTP, OCbhb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPHPETUPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPeACTaBICHHYI Ha
YepTekax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl I PELICHUS CTEPEOMETPUUYECKUX
3a1a4, MPEINONarallluX HECKOJIbKO WIaroB pPEIICHMs, €CIU YCIOBUS
MIPUMEHEHHUS 3a]1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIIE NPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCIICHUH CTCPCOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IIpUpoJc u

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[TpuMeHsATH MOTyYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CHUTyallud W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B TMPOIECCEe TTOMCKA
pereHus MaTeMaTHYECKU copMyIupOBaHHON pooIeMBl,
MOJIEINPOBaTh pPEeAbHbIE CUTYallMH Ha sI3bIKE T€OMETPHUH, MCCIEN0BAThH
MOCTPOEHHBIE MO C HCIIOJIb30BAHHEM T€OMETPUYECKUX TOHATHH U
TEOpeM, armapara anreopsl, pelaTh MPaKTUUECKUE 3a7aui, CB3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KJIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: UIMHIPUYECKAsl IOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOM TMOBEPXHOCTH, IMIMHIP, KOHUYECKas IMOBEPXHOCTH,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTHU, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBars B3aUMHOE pacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA
IIapOBOTO CJI0s, IAPOBON CEKTOP
6.6 Bbruncnsate 00bEMBI W MUIOIMIAAM TMOBEPXHOCTEH Ten BpalleHUS,
' TE€OMETPUYECKUX TeJI C PUMEHEHUEM (HOpMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy U
6.7 OINMCAHHBII OKOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbHCHSATE COOTHOIIEHHS MEXAY IUIOHIAASMH TOBEPXHOCTEH H
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300pakaTh n3ydaemble QUTYpPHl OT PYKH U C TIPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTH CEUCHHS Tl
BpalleHus
W3Brekatb, WHTEPIPETUPOBATH M TPe0Opa3OBbIBaTh WH(GOPMAILIUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MpPEICTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumeHsITh TeOMeTpUUYecKrue (PAKThI AJISl PEHICHHUS] CTEPEOMETPUICCKIX
6.12 3aj1a4, MPEIIONAaraloliX HECKOJIbKO MIATOB DPEIICHHS, €CITH YCIOBUSI
MPUMEHEHHUS 3aJlaHbl B IBHOU (hopMme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B TPOCTPAHCTBE




6.14

BremonaaTh Z[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMH OHH

o0J1amaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB M IPOU3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BEIECHUE, pAaCKiaIbIBaTh BEKTOP MO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKUX OTHONIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
MMPpUMCHAA HU3BCCTHBIC METObI npu PEIICHUA CTaHJAPTHBIX

MaTEMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3yYEHHBIE NOHSTHUS B IpOLEcCe
MOKCKAa pEIIeHUs MaTeMaTU4ecKu C(HOPMYIUPOBAHHON MpOOIEMBI,
MOJIEJTMPOBaTh pealibHble CUTYAllUd Ha S3bIKE T€OMETPUH, HCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareopsl, pemaTh NPakTUYECKUe 3a/1a4M, CBSI3aHHBIE C

HaXO0XIACHUEM I'€COMCTPHICCKUX BEJINYHNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TousiTue 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue OpsAMBIX B IPOCTPAHCTBE:  IE€PECEKAIOLIUECs,
napajuiefibHble U CKpelmBaromuecs mnpsMeie. [lapamiensHOCTh MpPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMbIE B  MPOCTPAHCTBE,
NapajuieIbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKIYy NPSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauleIbHbIe MJIOCKOCTH, CBOWCTBA MapauIeNbHBIX
mockocteit. [Ipocreitmume mpocTpaHCTBEHHBIE (UTYpPHI HA TIIOCKOCTH: TETPadp,

KY6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUI

7.3

7.4

[lepneHUKYISIPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IIPSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEePNEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOU IEPIIEHINKYIISIPHOU
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOl MEXAYy IMpsAMOM H IUIOCKOCTBIO,
JBYI'PaHHBIA yrOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIMs (PUryphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEPHEHANKYIIApax

[loHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, MpsMas U HaKJIOHHas MPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenure, npsAMOYroJIbHBIN [1apauIeICIIUIIE
u ero cBorctia. [Iupamuaa: N-yrospHast nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MHUPAMHU[BI, IPABHIbHAS U yCEUEHHAs NMUpPaMUIA.
OneMeHTsl NpHU3Mbl W nHUpaMuibl. lIpaBHibHBIE MHOTOTpaHHUKH: IIOHATHE
[IPaBUJIBHOIO MHOIOIPaHHUKA, IPAaBWIIbHAs IIPU3Ma M IPAaBWIbHAs IUPAMHUAA,

MpaBWJIbHAsA TPEyrojibHas MUpaMUAa U MPaBHIbHBIN TeTpasrap, Kyo. [Ipenacrasnenue




7.5

7.6

1.7

O IIpaBHUIIBHBIX MHOI'OI'paHHHKaX: OKTa’aAp, AO0ACKa’Ap W HKOCA3APYyruec Ceuenus

IMPU3MBbI 1 TUPAMUBI

CummeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMO,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B MUPAMUJIAX, NTApaUICICIUIIENaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

Boluncnenue 31€MEHTOB MHOTOTpaHHUKOB: pEOpa, AuaroHanu, yriael. [lnomans
OOKOBOM IOBEPXHOCTH W IIOJHOMH IIOBEPXHOCTH TNPSAMOHW IpPHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IPABWIBHOM INUpaMHIbl, TEOpeMa O IUIOIIALU

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPUIMBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXK/TY TUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume HHHHHZ{pH‘ICCKOﬁ MOBEPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konunyeckas noBepXHOCTh, 00pa3yrolre KOHHYECKOM MOBEPXHOCTH, OCh U BEPILINHA
KOHWYecKoil moBepxHocTH. KOHyC: OcHOBaHHME M BepIIMHA, OOpasyromias U OCh,
Ionaab OOKOBOM M TIOTHOM TOBEPXHOCTH. YCEUEHHBINM KOHYC: oOpasyromiue u

BbICOTA, OCHOBAHUA U OokxoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouaab NoBepxHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IMIomaib

cepsl

6.4

N3006paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYca

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, WJIN TCJIO BpalllCHUA

6.6

[Tonstre 060 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OPSMOYTOJIBHOTO Tapajienenunena u ciuenctsus u3 He€. OO0bEM LMIMHApA,

konyca. O0bEM mapa u mwionaab chepsl

6.7

[TomoOuple Tema B mpocTtpaHcTBE. COOTHONICHUS  MEXKIY — IUIOIIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK TIOIOOHBIX TEIT




6.8

Ceuenuss nmiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPE3 BEPILUHY), CEUECHUS 11apa

6.9

6.10

Bextop Ha miockocty M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
YMHO)€eHue BekTopa Ha uucio. PasnoxeHune BeKTOopa 1Mo TPEM HEKOMIUIAHAPHBIM
BekropaMm. IlpaBuno mnapamienenunena. PemeHune 3ajmad, CBA3aHHBIX €

MIPUMEHEHHUEM MTPaBWII JEHUCTBUI ¢ BEKTOpaMHU

[IpssMoyronbpHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitmue 3agaun B KOOpAMHATAX. YTON Mexay BekTopamMu. CkaispHoe
IMPOU3BCACHUC BCKTOPOB. Breraucnenne YrJIOB MCXKAY HNPAMBIMU M IIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTO/J IIPU PpCIICHUU I'COMCTPHUICCKUX 3a/1av




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
001ero ooOpazoBaHus

Brnanenue meromamMu 10Ka3aTeNbCTB, alrOpUTMaMu pEIICHUs 3ajady;
ymeHue (GopMyaupoBaTh M ONEPUPOBATH MOHSATUSIMHU: OIpPEICIICHHE,
aKcuoma, Teopema, CIEeICTBHE, CBOMCTBO, MPU3HAK, J0Ka3aTeIbCTBO,
paBHOCHJIIBHBIC  (OPMYJTUPOBKH;  NPUMCHITH  UX;  yYMCHHUC
dbopMynupoBath O00paTHOE U MPOTHUBOIOJIOXKHOE YTBEPHKICHUE,
NPUBOAUTH TPUMEPHl W KOHTPIPUMEPHI, HCIOIB30BATH METO]
MaTeMaTH4eCKOn UHAYKLUY; MIPOBOUTH J0Ka3aTeNbHbIE
pacCyXJIeHUsT TIpU PpEIIEHWH 3aJad, OIEHUBATh JIOTHYECKYIO
MPaBUJIBHOCTh PACCYXIEHUN; YMEHUE ONEPUPOBATH TOHATUIMMU:
MHOECTBO, IMOJMHOKECTBO, OIEpaIldy HaJ MHOXXECTBAMH; YMEHHUE
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaTr Juisi ONUCaHUs
peaNTbHBIX MPOIECCOB U SBJICHUH U MPHU PEIICHUH 3a/1ay, B TOM YHCIIe
U3 JIpYTUx y4eOHBIX MPEeIMETOB; YMEHHUE ONEPHPOBATh MOHATUSMHU:
rpad, cBs3HBINA Tpad, AepeBo, IUKI, Tpad Ha TIIOCKOCTH, YMEHHE
3aJaBaTh W  OMNHUCHIBaTh  rpadbl  pa3nUUHBIMH  crocobaMu;

MCIIOJIb30BaTh Tpadbl PH PEIICHUHN 3aa4

YMeHne omnepupoBaTh TOHSATHUSMU: HATypadbHOE YHCJIO0, IIEJI0e
YHUCJIO, CTENEeHb C LEJIbIM I[I0Ka3aTeleM, KOpPEHb HaTypajJbHOMN
CTENEHU, CTEMeHb C palMOHAIBHBIM IIOKa3aTeJIeM, CTENeHb C
JNEHCTBUTENBHBIM MOKa3aTeNeM, JJorapugM 4ucia, CHHYC, KOCUHYC U
TaHT'€HC MPOU3BOJIBHOIO YMCIIA, OCTATOK MO MOMAYJIO, PAallMOHAIEHOE
YHCJIO, UPPALMOHAIBHOE YHCIIO, MHOKECTBA HATYPAJIbHBIX, LIEJbIX,
palMOHANBHBIX, JICUCTBUTEIBHBIX YHCEI; YMEHHE WCIIOIh30BaTh
MPU3HAKU JETMMOCTH, HAUMEHBIIUN OO IeTUTeNs U HaMEHbIIIee
olOmiee KparHoe, aiuropuT™M EBkiauaa mnpu  pemieHUH — 3adad;
3HAKOMCTBO C Pa3JIM4YHBIMU MO3ULIHUOHHBIMH CUCTEMaMH CUHUCIICHHUS;
YMEHHE BBIMOJHATh BBIUMCICHHE 3HAYEHHM U MpeoOpa3oBaHUA

BBIDQKEHUI CO CTemeHsMH U JiorapudmMamu, Mpeodpa3oBaHUS




NpOOHO-pallMOHATIBHBIX ~ BBIPQKEHUH;  YMEHHE  OIIEpPUPOBATh
MOHATUSMH: TIOCJIEZOBATEIbHOCTh, apu(MeTHYecKass MpPOrpeccHs,
reoMeTpuyecKas nporpeccus, 0OECKOHEYHO yOBbIBaro1as
reoMeTpHuyuecKas IIPOrpeccusi; yYMEHHE 3aJaBaThb
II0CJIEI0BATEIBHOCTH, B TOM 4YHCJIE C IOMOUIbIO PEKYPPEHTHBIX
dbopmyr; yMEeHHE OINEpUpOBaTH MOHATUAMHU: KOMILIEKCHOE YHUCIIO,
CONpPSDKEHHBIE  KOMIUIEKCHBIE — YHMCIa, MOAYJIb M  apryMeHT
KOMIUIEKCHOTO ~ 4Yucia, (opMa 3amicH  KOMIUICKCHBIX — YHCEI
(reomeTpuyeckas, TPUrOHOMETpHUYECKass U ajredpamyeckas); yMeTb
OPOM3BOIUTh  apUPMETHYECKHE JeHCTBUS C  KOMIUICKCHBIMH
YHCIaMU; IPUBOAUTE MPUMEPHI CIIOIB30BAHUS KOMITJIEKCHBIX YHCENT;
ONEepUpOBaTh MNOHATHUAMU: MaTpuua 2x2 u 3X3, omnpeneauTeb

MaTpulbI, FCOMeTpI/IquKHﬁ CMBICJI OIIPCACIINUTCIIA

YMenue ONEpPHUPOBATH MTOHATUSIMH: palrOHaIbHBIE,
UppalMoHabHble, IOKa3aTeNbHbIC, CTENEHHBIE, JOrapupMHUUECcKue,
TPUTOHOMETPUYECKUE YPAaBHEHUsS M HEPABEHCTBA, HX CHCTEMBI;
yMEHUE OIEpUPOBaTh IOHATUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHEHUU U
HEPaBEHCTB, PAaBHOCHJIBHOCTb YPAaBHEHUW, HEPABEHCTB U CHUCTEM;
YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMBI C TOMOIIBIO
pa3IMYHBIX NPUEMOB; PEIIATh ypaBHEHUS, HEPABEHCTBA U CHCTEMBI C
IapaMeTpoM; NPUMEHSTh YPAaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI IS
peleHnsT MaTeMaTH4YeCKUX 33/a4d M 3a/lad U3 Pa3sInyHbIX oOacTeit

HayKHU U PeIbHOW KU3HU

YMenue onepupoBaTh MOHATUSIMH: (YHKIHSA, YETHOCTh (QYHKIUH,
NEPUOANYHOCTD byHK1UY, OTPaHUYEHHOCTh ¢GbyHKIHY,
MOHOTOHHOCTh (PYHKIIMM, OHKCTpeMyM (YHKIUH, HauOosbliee U
HalMEHblIee 3HaueHUs (YHKIMHM Ha TMPOMEXKYTKE, HempepbIBHAs
¢byHKIMA, acuMNTOThl Tpaduka QyHKIMM, T@epBas M BTopas
Opou3BO/HAS (YHKLMH, TEOMETPUYECKHMH M (DU3MYECKH CMBICH
MIPOM3BOJHOM, TEepBOOOpa3Hasi, OINpene’aEHHbI HHTErpai; yMeHHe
HaXOJUTh AaCUMITOTHl Tpaduka (GYHKIHWU; YMEHHE BBIYUCIATH
IPOM3BOJHBIE CYMMBbI, IPOM3BEAEHUS, YACTHOIO M KOMIIO3UIMH
(GyHKUIMH, HAXOAUTh YpaBHEHUE KacaTeNbHOW K rpaduky (yHKIHH;

yYMEHHE HaXOAMThb MPOU3BOAHBIE AJIEMEHTApHbIX (YHKIIHM; yMeHHe




UCTIOJIB30BATh MPOU3BOHYIO JUIS HCCIEI0BaHUs (PYHKIMI, HAXOIUTh
HauOOJbIIMEe U HAMMEHBIUE 3HAUCHUS] (PYHKIUN; CTPOUTH TpaduKu
MHOTOYJICHOB C HCIOJb30BAHMEM ammapara MaTeMaTHYeCKOro
aHaIM3a; TMPUMEHSTh TPOU3BOAHYIO JUIS HAXOXICHHUS HAWITYYIIEro
pelLIeHHs B MPUKIIATHBIX, B TOM YHCIIE COIUATLHO-IKOHOMHYECKUX U
bu3MUYeCKUX 3aJauvax; HAXOIUTh TUIOMATU W OO0BEMBI QUTY C
MOMOIIIBI0 WHTETpaia; MPUBOAUTH TMPUMEPHl MATEMaTHYECKOTO

MOJICIIMPOBAHUS ¢ TOMOIIBIO AU epeHInanbHBIX YpaBHEHH

YMenne onepupoBaTh MNOHATHSAMH: Tpaduk ¢GyHKOMM, oOparHas
GbyHKLMSA, KOMIIO3ULUS GYHKUUH, TMHEHHas QyHKIMS, KBaJApaTUyHas
¢GyHKIMSA,  paudoHalbHas  (QyHKUMA,  creneHHas — (QyHKUuS,
TPUTOHOMETpUUYECKHE (DYHKIMH, OOpaTHble TPUTOHOMETPUUYECKHUE
¢yHKIMU, TOKa3aTenbHas M Jorapumuyeckas (yHKIHH, yMEHHE
CTpOUTH TpadUKN U3yYCHHBIX (QYHKIUH, BBITOIHATH MPEOOPa30BaHHS
rpa¢uKoB (GYHKUUH, MCIOJIB30BaTh TpapuUKU I HU3yYCHHS
MPOIIECCOB M 3aBHCUMOCTEH, MIPH PEIICHUH 3a7a4 U3 IPYTUX YIeOHBIX
OpeIMETOB U 3ajlad M3 peajbHOM >XU3HH; BbIpakaTh (HopMyiIamu
3aBUCUMOCTH MEXJYy BEJIMYMHAMH; HCIIONB30BaTh CBOMCTBA H
rpaduku QyHKIMN Ui pelleHus YpaBHEHHH, HEpPaBEHCTB M 3a/1ad C
napameTpamu; u300pakaTb Ha KOOPJMHATHON TIOCKOCTH MHOKECTBA

peIJ_IeHI/Iﬁ ypaBHeHHﬁ, HEPAaBCHCTB U UX CUCTCM

VYMeHue pemars TEKCTOBBIE 3a/la4M PAa3HBIX THIIOB (B TOM YHCIE Ha
MIPOLIEHTHI, TOJIM U YacCTH, Ha JBH)KEHUE, padoTy, CTOMMOCTh TOBapOB
U yCIOyr, HAJOTH, 33Ja4yd U3 O0JacTW YNPABICHUS JUYHBIMU H
ceMeHbIMU (PMHAHCAMH); COCTaBIATh BBIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA M HUX CHUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIEAOBATh
MOJIy4EHHOE PEIIEHUE U OLCHUBATh IIPABIONON00HOCT PE3YIbTATOB;
YMEHHME MOJIEINPOBATh PEAlbHBIE CUTyallMM Ha SI3bIKE MATEMAaTHKH;
COCTABJISITh BBIPA)KECHMSI, YPABHEHMSI, HEPABEHCTBA U MUX CHCTEMBI 110
YCIOBUIO  3aJaud, HCCIEAOBATb  IIOCTPOEHHBIE  MOJEIU €
HCIIOJIb30BaHNEM anmapara anreopsl, WHTEPIPETUPOBATH

IIOJIyYEHHBIN pe3ysbTaT

YMeHue omnepupoBaTh TOHSTHUSIMH: CpeaHee apudMeTHyecKoe,
MeauaHa, HanboJIbIllee 1 HaMMEHbIIIEe 3HAYCHHUS, pa3Max, TUCIIEPCHs,

CTaHAApPTHOC OTKJIIOHCHHUC YHCJIOBOI'O Ha60pa; YMCHHC WU3BJICKATD,




UHTEPIPETUPOBATh MH(OPMALINIO, IPEICTABICHHYIO B TabIuIax, Ha
quarpamMmax, rpadukax, OTpa)karollyl0 CBOWCTBA  pPEAIbHBIX
MPOLIECCOB W SBJIGHUH; NPEICTABISATh HH(DOPMALMIO C IMOMOIIBIO
TaOJIMIl U JUarpaMm; HCCIEI0BaTh CTATUCTHYECKHUE TaHHBIC, B TOM
quclie C NpPUMEHEHUEM TIpauuecKux METOJIOB U DIEKTPOHHBIX
CpeACTB; TpaHUUEeCKHd HCCIIEAOBaTh COBMECTHBIC HAOIIOJACHUS C

IIOMOIIBIO JUarpaMm pacCCUBaHUA U JIMHEITHOM perpeccuu

YMeHue onepupoBaTh MOHSATUSIMU: CIyYalHBIM OMNBIT W Cly4alHOE
COOBITHE, BEPOATHOCTH CIIYYaWHOTO COOBITHS; YMEHHME BBIYUCIISITH
BEPOATHOCTh C UCHOJb30BaHUEM TIpaUUECKUX METOOB; IPUMEHAThH
(GOPMYITBI CIIOKEHUSI H YMHOXCHHS BEPOSITHOCTEH, (DOPMYITy MOTHON
BEpPOATHOCTH, Qopmyny bepHymin, KoMOuUHATOpHBIE (AaKTBl U
(GOpMyIIbI; OIICHUBATH BEPOSTHOCTH PEATbHBIX COOBITHI;, yMEHUE
ONEpUPOBATh TOHATUSAMM: CIIydaiiHas BEJIMYMHA, paclpeecHue
BEPOATHOCTEHM,  MaTeMaTHYecKoe  OXHUJaHWe, JAUCIepCHs U
CTaH/JapTHOE  OTKJIIOHEHWE  CIy4yailHOW  BEIM4YMHBI,  (PyHKUUU
pacupeneneHus M IUIOTHOCTH PaBHOMEPHOTO, IOKAa3aTeIbHOTO U
HOPMAaJIbHOTO pacIpeiesieHuii; YMEHHUE WHCIOJIb30BaTh CBOWMCTBA
M3Y4YEHHBIX paclpeieNeHuid JUisl pelleHus 3a4ad; 3HAaKOMCTBO C
MOHSATUSMM: 3aKOH OOJIBIIUX  YHUCEN, METOAbl BBIOOPOYHBIX
MCCJIEI0BAHUI; YMEHHUE NPUBOAUTH MPUMEPHI IPOSBICHHUS 3aKOHA
OOJBIITUX YHCENl B MPUPOTHBIX M OOIIECTBEHHBIX SIBICHUSIX; YMEHHUE
ONEpUpPOBaTh MOHATUSMHU: COYETAaHHME, [EPECTaHOBKAa, YHCIIO
COYETAaHMWM, YHCIO TIEPecTaHOBOK; OwHOM HploTOHA, ymeHuHe
MPUMEHSTh KOMOMHATOPHBIE (DAKTBI M PACCYXACHUS JUIS PEIICHUs
3a/1ay; OIICHWUBATh BEPOSITHOCTH pEaJbHBIX COOBITHUH; COCTaBJISATH
BEPOSITHOCTHYIO  MOJEJIb W  HMHTEPHPETUPOBATH  IMOJTYYEHHBIN

pe3ynbTaT

YMeHne onepupoBaTh NOHATUSMH: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YIUIA, IUIOCKUH Yroll,
JBYTPAaHHBI YTOJ, TPEXIPAHHBIA YTOJ, CKPEIIMBAKOIINECS MPSIMBIE,
MapaJUIEJIbHOCTh U IEPIEHIUKYISPHOCTh IMPSIMBIX M IUIOCKOCTEH,
YroJI MEXKIy NPSAMBIMH, YIOJ MEXKIY NPSAMOH M IIOCKOCTBIO, YroJl
MEXIYy IUIOCKOCTSIMHM, pacCTOSHHE OT TOYKM [JO IUIOCKOCTH,

paccTosiHue MEXIy HpPSIMbIMHU, PACCTOSIHUE MEXIY IJIOCKOCTSAMU;




YMCHHE HCIIOJIb30BaTh IIpU PEIICHHMU 3aJa4d H3Y4YCHHBIC (baKTBI nu
TCOPCMbI IUUNIAHUMCTPHUHU; YMCHHC OLCHUBATH Pa3MCEPLI 00BEKTOB
OKpYyKaroumero Mmmupa, CTpoOuTb MaTEMAaTHUICCKUE MOJCIN C ITIOMOIIIBIO
TCOMETPHUICCKUX IMOHATHU H BCJIMYHMH, pClIaTb CBA3AHHBIC C HUMHU

IMPAKTUYCCKUE 3a]a4n
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YMeHHue OmnepupoBaTh IMOHATHUSAMH: IUIOMAAL (GUTypbl, 00BEM
(Gurypel, MHOTOTpaHHHMK, MpPABUJIBHBIH MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKa, KyO, MapajuiejenuIie, mpu3Ma, nupaMuaa, Gurypa
U TIOBEPXHOCTh BpAIICHHS, IWIMHIpP, KOHYC, map, chepa, Tionaib
chepbl, IUIOMAAb TOBEPXHOCTH MUPAMUIbBI, MPHU3MBI, KOHYCa,
mwMHIpa, o00BEM Kyba, MPSAMOYTOJIBHOTO —MapaulelieIuIe/a,
NUpaMUIbl, TMPHU3MBI, IWIMHApPA, KOHyca, Iapa, pa3BEpTKa
IMMOBEPXHOCTHU, CCUCHHUA KOHYCAa W HMUIIMHAPA, IMapalJICJIbHBIC OCU HUJIN
OCHOBAHMIO, CEUYCHHWE IIapa, IUIOCKOCTh, Kacaromascs chepsl,
WIMHAPA, KOHYCa; YMCHHE CTPOMTh CEYCHHE MHOTOIPaHHUKA,
n300paxxaTb MHOTOTPaHHUKH, (PUTYPBI U TOBEPXHOCTH BpAIIECHHUS, UX
CEYEHHUs, B TOM YHCIIE C MOMOIIBIO IIIEKTPOHHBIX CPEJCTB; YMEHHE
MPUMEHSTh CBOHCTBA TE€OMETPUYECKHX (HUTYp, CaMOCTOSATEIHHO
dbopMynupoBaTh OMpENENeHUs U3ydaeMblX (QUryp, BBIIBUraTh
TUIOTE3bl O CBOMCTBAX W TMpPHU3HAKAX TeOMEeTpUyYecKux ¢Guryp,
000OCHOBBIBATh ~ WJIM  ONpOBEpPraTh HMX; yMEHHE TMPOBOJAUTH
kinaccuukanuio (GuUryp Mo pazIUYHBIM TPU3HAKAM, BBIIOIHATh

HeO6XOI[I/IMLIe AOMOJIHUTECIBHBIC TTIOCTPOCHUA

11

YMeHue onepupoBarh MOHATHAMH: JABM)KEHHE B IIPOCTPAHCTBE,
napajuleNIbHBIM  MEepeHoC, CHUMMETpPUSi Ha IUIOCKOCTM U B
IPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHUe TMOA00Ms, TMOAOOHbIE
¢burypsl; yMeHue pacrno3HaBaTh paBHbIE U MOJAO0HBIE QUTYPHI, B TOM
qyucie B INPUPOAE, MCKYCCTBE, AapXUTEKType; HCII0JIb30BaTh
reOMETPUYECKHE OTHOUIEHMsS] TpH pEeUIeHUH 3a/Jay; HaXOAWThb
reoMeTpHUYecKrue BEIMYMHBI (IJIMHA, YroJ, IJouaas, o0BbEM) IMpH
pelleHnn 3ajad U3 JAPYruxX y4yeOHBIX MpPEeIMETOB U U3 peajbHOU
JKU3HU; YMEHHME BBIYMCIATH TIE€OMETPUYECKHE BEJIWYMHBI (JJIMHA,
yroja, IUIOIIAAb, OO0BEM, IUIOMAAb IIOBEPXHOCTH), HCIOJb3Ys
U3y4eHHBIE (POPMYIIBI M METObI, B TOM YHCIIE: TUIOLIA (b IIOBEPXHOCTH

MUpaMUbl, MPU3MbI, KOHYyCa, MWIUHIApa, IUlomanb chepbl; 00bEM




Ky0a, MpPSMOYrOJbHOTO Mapajulesenumneaa, MHPaMHUIbl, TPU3MBI,
WIMHApPA, KOHyCa, Iapa; YMEHHE HAaXOIWTh OTHOIICHHE OO0BEMOB

MoTI00HBIX (huUryp

VYmMmenue OIICPUPOBATDH IHOHATUAMU: IpsAMOYTOJIbHAs cHucTeMa
KOOpAUHAT, BCKTOP, KOOPAWHATBI TOYKH, KOOPAWMHATBI BCKTOPA,

CyMMa BECKTOPOB, MPOU3BCACHHUEC BCKTOpa Ha 4YHCIIO, PA3JI0KECHUC

12 BeKTOpa 10 0a3ucy, CKaJsipHOE€ TMPOU3BEACHUE, BEKTOPHOE

IMPOU3BCACHUC, YIOoJ MCEXKAY BCKTOpaMH; YMCHUC HCIIOJIb30BaTh
BGKTOpHI:Iﬁ n KOOpIII/IHaTHI)If/i MEeTOA MJIA PCIICHUSA ICOMCTPUYCCKUX

3a[a4 U 3374 JPYTuX y4eOHBIX MPEIMETOB
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YMmenune BI)I6I/IpaTI> HOI[XOI[?[HII/Iﬁ MEeTod JJid PCIICHHUA 3aJaydu;
NNOHUMAHHUEC 3HAYUMOCTH MATCMATUKH B H3YUYCHUU IMPUPOIAHBIX H
O6HI€CTBGHHI)IX mponeccoB M ﬂBJICHPIfI; YMCHHUEC pPaCIIO3HABATb
MMPOABJICHUC 3dKOHOB MATEMATUKU B UCKYCCTBC, YMCHUC IIPUBOAUTH

IIPUMEPBl MATEMAaTUYECKUX OTKPBITUH POCCUHCKOW W MHUPOBOM

MaTeMaTH4eCKOMn HAayKHu

HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA
EI'D 1O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

Kon

1 Uucna v BBIYUCICHUS

11 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET

19 Parmonanbheie uyucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, IPOLIEHTHI,
' OecKOHEeYHbIEe IEpUOANYECKHE ApodH

13 ApudpmeTnueckuii KOpPEHb HaTypaJbHON CTEIICHU. JencTBus c
' apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEeHU

14 Crenenp ¢ 1menbiM mnokasareneM. CTeneHb € palUMOHAIBHBIM IOKA3aTEJIEM.
' CaoiicTBa cTeneHu

15 CuHyC, KOCMHYC M TaHIE€HC YHUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa

1.6 Jlorapudwm yucna. [lecaTuunbie 1 HaTYpaJbHBIE JTOTapUPMBbI




JleiicTBuTenbHbIE 4YHCIAa. ApuPMETHYECKHE OIepaluud ¢ JCHCTBUTEIbHBIMU

1.7 yuciaamu. lIpuOnuxk€HHblE BBIYMCIEHUS, NPaBUJIA OKPYIJIEHUS, NPUKHIKA U
OLIEHKA Pe3yJIbTaTa BEIUUCIICHU
18 [IpeobOpazoBanue BeIpaKeHUN
1.9 KomiiekcHele yncna
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paAIIIOHAIEHBIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [Toka3zaTenbHbIE U JOTapUPMHUECKIE YPABHEHHS
2.5 Llenpie 1 1poOHO-palIMOHATILHBIE HEPABESHCTBA
2.6 HppanumonanbHble HEPABEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TApaMETPaMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKU
31 Oyukuus, cnocoObl 3aganus Gynkuuu. ['padpuk ¢pyHkuu. B3aumuo obpaTHbie
' ¢bynakuu. YétHeie u Heu€THbIe QyHKmH. [lepuoauueckue GyHkuuu
OOnacte ompeneneHuss ¥ MHOXKECTBO 3HaueHuH ¢yHkumu. Hynmu ¢yHKmu.
39 [TpomMexxyTkl 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  ()YHKIIHH.
' MaxkcumymMbl 1 MUHUMYMBI QyHKIMH. HanGospliee ¥ HauMeHbIIee 3HAYEHUE
(GYHKIIUN Ha IPOMEXKYTKE
33 CrenenHast (yHKIHS ¢ HATypaJbHBIM W LENBIM TOKa3areneM. E€ cBoiicTBa m
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENEeHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaQuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUHU, X CBOMCTBA U IrpaduKH
36 Toukn paspsiBa. AcuMmnrorsl rpadukoB @yHkuil. CBoiicTBa ¢QyHKIHH,
' HETPEPhIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
38 Apudmernueckass U TeoMmeTpuyeckas mporpeccuu. DopMmyna  CIOXHBIX

MPOTIICHTOB




Hagana MaTemaTHuecKoro aHaamsa

4.1 [TpousBoanas pyukmuu. [Ipon3BoaHBIE 2JIEMEHTAPHBIX (PYHKITUH
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHHIO (YHKIMH Ha MOHOTOHHOCTH WU
4.2 aKcTpeMyMbl. HaxokeHne HanOOoNbIIEr0 U HAUMEHBIIIETO 3HAYCHUS (YHKIIUH
Ha OTpe3Ke
4.3 [TepBoobOpasnas. MuTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe 1 TITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalleHUS
7.5 Koopannats! 1 BEKTOPHI




YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpusi. 10-11 knacc. Atanacsu JI.C., byty3os B.®., Kagomues C.b. u np.
AxmmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. ®enepanbHas paboyasi mporpaMmma o yueoHomy kypcy "I'eomerpus”
BA30BBIN YPOBEHbD s 10-11 knaccos.

2.3uB b.I'. JIlumaktnyeckue marepuansl no reomerpun i 10 kiracca. — M.:
[Ipocsewmenne, 2013.

3.3uB b.I'., Meitnep B.M., baxanckuit A.Il. 3agaun no reomerpuu ajs 7 — 11
kiaccoB. — M.: [Ipocemenue, 2013.

4. KuceneB A.Il. DnemenTtapHas reometpusi. — M.: IIpocsemenue, 1980

5. Kosanesa I'.'I, MazypoBa H.!. reometpust. 10-11 knacchl: TeCThI a1
TEKyIlero u o0o0IIaroiero KouTpossa. — Bonarorpan: Yuutens, 2006.

6. Caaksn C.M., byry3oB B.®. 13yuenue reometpuu B 10 — 11 knaccax:
Metonnueckue pekoMeH1auuu K yueOuuky. Knaura nis yuurens. — M.
[Ipocsemenne, 2013.

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET but6mmoreka 1IOK



