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INOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHoro kypca «l'eomerpusi» 0a30BOro YpOBHS s
obyuaromuxcst 10 —11  kmaccoB pa3paboraHa Ha ocHoBe DeaepanbHOTO
rocyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJApTa cpeaHero oOiero oOpa3oBaHMs, C
Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMI, MPEABSIBISIEMBIX K MAaT€MATHYECKOMY
o0pa30BaHMIO, W TpaJHLMA poccuiickoro oOpa3oBaHus. Peanuzanus mOporpaMMbl
o0ecreynBaeT OBJIAJICHUE KIIIOUEBHIMA KOMIIETEHUIUSAMH, COCTABIISIIOUIUMU OCHOBY JIJIS
CaMOpAa3BUTUSA U HEMPEPHIBHOTO 00pa30BaHUs, LEIOCTHOCTh OOIIEKYJIbTYPHOIO,
JUYHOCTHOT'O ¥ IO3HABATEJIBLHOIO PA3BUTHS IMYHOCTH 00YYaIOIIUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Baxxnoctp yueGHOTO Kypca reOMETpHH Ha YPOBHE CpeIHEro oOIiero oopasoBaHus
OoOyCJIOBIEHa NPAKTHUYECKON 3HAUYMMOCTBIO  METAlpPEIMETHBIX M  MPEIMETHBIX
pe3ynpTaToB  OOyd€HHs TE€OMETPUUM B  HAMpaBICHUM JIMYHOCTHOTO  Pa3BUTHUSA
oOyuaromuxcs, (popmupoBaHus (YHKIMOHAIBHOW MAaTEMaTU4YECKOW TIPaMOTHOCTH,
M3YYCHUS JPYTHX Yy4eOHBIX AUCHUIUIMH. Pa3BuThe y 0OydYarommxcsi TpaBHIBHBIX
NPEJCTaBICHUA O CYIIHOCTH U TPOHCXOXKICHUM TEOMETPUYECKUX aOCTpaKIuy,
COOTHOLICHUHM PEAJTbHOTO M HUJCAIbHOTO, XapaKTepe OTpaXXeHHs MaTeMaTH4eCKOH
HAyKOW SIBIEHUI M MPOLECCOB PEalbHOTO MHpa, MECTE F'€OMETPUU B CUCTEME HAYK U
PO  MaTeMaTH4YECKOTO MOJCTHPOBAHUS B HAyYHOM T[IO3HAHWW M B MPAKTHKE
croco0cTByeT (hOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS YUAILIUXCS, a TaKXKe KadecTB
MBIIJICHHS], HEOOXOIUMBIX /ISl aIalTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBiseTCS OJHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEAHETO OOILEro
oOpa3oBaHMs, Tak Kak OO€CIeYMBaeT BO3MOXHOCTb W3Y4YEHHUsS KakK JUCLMILIUNH
€CTECTBEHHO-HAYYHOU HANPABIECHHOCTH, TaK U TYMAaHUTAPHOM.

Jlormueckoe  MbIIUieHHE, GOpMUpPyEeMOe TIpU  HM3YyUYEHHUH  OOYyJarOIIMMHUCS
MNOHSATUMHBIX OCHOB T'€OMETPUU U TOCTPOCHUM IEMOYKU JIOTUYECKUX YTBEP)KICHHUI B
XOJI€ PEUICHUS] TE€OMETPUUYECKUX 3aJay, YMEHHE BBIABUTATh U OMPOBEPraTh T'MIOTE3bI
HEIMOCPEACTBEHHO HCIIONb3YIOTCS MPU PEIICHUH 33]1a4 €CTECTBEHHO-HAYYHOTO IMKIIA, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYNIECTBEHHYIO POJb BO BCEX
00JacTax NeATeIbHOCTH ueroBeka. OpHeHTalus YeJoBeKa BO BPEMEHH U NMPOCTPAHCTBE
— Heo0X0UMOE YCJIOBHE €0 COLHUAIbHOIO OBITHA, (pOpMa OTpaKeHHsI OKPYKAIOIIEro
MUpa, YCIOBHE YCTICITHOTO TIO3HAHUS M aKTUBHOTO MpeoOpa3oBaHus ACHCTBUTEILHOCTH.
OneprpoBaHue NPOCTPAHCTBEHHBIMU 00pazaMy OOBEAMHSET Pa3Hble BUIbl yUYEOHOU M
TPYJAOBON JAESITENBHOCTH, SIBISETCS OJHUM M3 NPOPECCHOHANBHO BaXXHBIX KadyecCTB,
MO3TOMY aKTyajbHa 3a1ada (OPMHUPOBAHHUA Yy OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO
MBIIUICHUS] KaK Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOT0 KOMIIOHEHTA
B IIOJITOTOBKE K IPAKTUYECKOMN AEATEIbHOCTU IO MHOTUM HalPaBJICHUSM.

[lenp ocBoeHust mporpaMMbl yueOHOro kypca «l'eomeTrpus» Ha 0a30BOM YpPOBHE
oOydeHus: — o0meo0pa3oBaTeIbHOE W OOMICKYIBTYPHOE PA3BUTHE OOYYAIOIINXCS Yepes3



o0OecrieyeHUe BO3MOXHOCTH TMPUOOPETEHHS U HUCIOJIb30BAaHUS CHUCTEMATUYECKHX
r€OMETPUUYECKUX 3HAHMW M JCHCTBUM, CHEHU(PUYHBIX TE€OMETPUH, BO3MOKHOCTH
YCHEIIHOTO TMPOJOJKEHHUsS] O00pa30oBaHUsl 1O CIEHHUATBHOCTSM, HE CBSI3aHHBIM C
MPUKJIAAHBIM UCIIOIb30BAHUEM T€OMETPHUH.

[Iporpamma mo reomeTpun Ha 0a30BOM YpPOBHE MpeAHA3HAYEHA JIJIST 00YUYaIOIIUXCs
CpeIIHE IIKOJIbl, HE UCTIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYIHEHUN Ha YPOBHE OCHOBHOTO
obmero obpaszoBanms. Takum o0pa3om, oOydarommuecss Ha 0a30BOM YPOBHE JOKHBI
OCBOUTH OOIME MATEeMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO CHEIU(PUKON TeOMeTpUH U
HEOoOXOUMbIE ISl KU3HM B COBpEMEHHOM oOmiectBe. Kpome 3TOoro, oHu HMEIOT
BO3MOXHOCTh HM3YyYHUTh T€OMETpUI0 Oojiee TiayOOKO, €CM B JalbHEUIEM BO3HHKHET
HEO0OXOUMOCTh B TEOMETPUUYECKUX 3HAHUIX B MPO(HECCUOHATIBHON NEATEIbHOCTH.

JlocTkeHHe  1ed  OCBOCHHMSI  IPOrpamMMbl  OOECIEUMBAETCA  PELICHUEM
COOTBETCTBYIOIIUX 3a/ay. [[ppopuTeTHhIMU 3ajauamMu ocBoeHMsI Kypca «I'eomeTpun» Ha
6a3zoBoM ypoBHe B 10—11 kmaccax sBJISIFOTCS:

(dbopMUpOBaHHUE TMPENCTABICHUS O TEOMETPUM KaK YacTH MHPOBOM KyJIbTYpbl U
OCO3HaHMUE €€ B3aUMOCBS3U C OKPYXAIOLUM MUPOM;

(bopMHpOBaHHE TIPEACTABICHHS O MHOTOIPAaHHMKaX W TelaxX BpalleHUus Kak o
BAKHEUIIUX MATEMaTHYECKUX MOJENSIX, MO3BOJSIONIMX ONUCHIBATh U U3y4aTh pa3HbIC
SBJICHHSI OKPY KaIOILEro MUpa,;

dbopMHpOoBaHHE YMEHHUS paclO3HAaBaTh HA UYEPTEKaxX, MOJCNIAX U B pPEaJbHOM MHUpE
MHOTOIPAHHHUKH U TEJIa BPaILLEHUS;

OBJIAJICHHE METOJAMM pEIIeHWs 33Jad Ha TOCTPOCHHS Ha  H300paKeHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

(dbopMHpOBaHHE YMEHMsI ONEPUPOBATh OCHOBHBIMU TOHATHUSMU O MHOTOTPAHHUKAX U
TeJax BPAILEHUs U UX OCHOBHBIMU CBONCTBAMU;

OBJIAJICHUE AJTOPUTMAaMHU PEILICHUS OCHOBHBIX THUIOB 3aJay; (OPMHpPOBAHUE YMEHUS
MPOBOJIUTh  HECIIOXKHBIE  JOKa3aTeIbHBIE  PACCYXIEHUS B  XOJ€  pELIEHUs
CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

pa3BUTHE  HWHTEIUICKTyaJIbHBIX U TBOPUECKHX  CHOCOOHOCTEH — oOydaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATEILCKUX YMEHUN, KpUTUUHOCTH MBIILICHUS;
(dbopmupoBaHue (QPYHKIMOHAIBHOW T'PAMOTHOCTH, PEJIEBAHTHON T'€OMETPUHU: YMEHHUE
pacno3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEAIbHBIX JKM3HEHHBIX CUTyallUSX W MPU HU3YUYEHUU APYTUX Y4eOHBIX MPEIMETOB,
MPOSIBJICHUS] 3aBUCHUMOCTEH U 3aKOHOMEpHOCTeH, (OopMynupoBaTh HUX Ha S3bIKE
reOMETpUM W  CO3[1aBaThb TEOMETPUYECKHE MOJENU, NPUMEHSATh OCBOCHHBIN
reOMETPUYECKUI  ammapaT Uil pelleHUs NPaKTUKO-OPUEHTHUPOBAHHBIX  3ajiad,
MHTEPIPETUPOBATH U OLICHUBATh NOJYYECHHbBIE PE3YJIbTATHI.

OTnuyuTeNnbHOM OCOOCHHOCTBIO TPOrpaMMBl  SIBIISIETCA  BKJIIOYEHHE B KypC
CTEPEOMETPUU B HAayajieé €ro M3y4YEeHHs 3a7ad, PEIIaeMbIX HAa YPOBHE HHTYUTHUBHOI'O
NO3HAHUsA, W ONpeneneHHbIM o0pa3oM oOpraHu3oBaHHas padoTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JJOTUYECKOTO U MTPOCTPAHCTBEHHOI'O MBIIIUICHUS], CTUMYJIUPYET
MIPOTEKAaHUE MHTYUTHUBHBIX NPOLECCOB, MOTHBUPYET K JaJbHEHIIEMY HW3YYEHUIO
IpeaMeTa.



[Ipeanoutenue oTAAETCS HATJSAIHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HHUs, TO €CTh
TEOPETHYECKUE 3HAHUS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKOM  JEATENBHOCTH. Pa3BuTME NPOCTPAHCTBEHHBIX MPEACTABICHUM Yy
YYAIIUXCS B Kypce€ CTEPEOMETPUM IMPOBOJAUTCA 3a CUET PEIICHMs 3a/1ad Ha CO3/IaHHE
IPOCTPAHCTBEHHBIX 00pa30B U 3a]ia4 Ha ONEPUPOBAHKE MPOCTPAHCTBEHHBIMU OOpa3aMHu.
Coznanue oOpa3a MpOBOAUTCS C ONMOPOM HA HATJIAIHOCTh, & ONlEpUPOBaHKe 00pa3oM — B
YCIIOBHUSIX OTBJIEYEHUS OT HAIVISIAHOCTH, MBICJIEHHOTO HW3MEHEHHSI €ro HMCXOJHOIO
coJlep KaHusl.

OcHoBHBIE copepkarenbHble JTuHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanaukn», «IIpsiMble W MIOCKOCTH B MpOCTpaHCTBe», «Tena BpamieHUs»,
«BekTopel M KOOpPAMHATBHl B MPOCTPaHCTBE». (DOPMHUPOBAHHE JIOTHYECKUX YMEHUHN
pacnpenesnseTcs He TOJbKO MO COAEPKATEIbHBIM JIMHUSM, HO U 1O ToJaM oOy4eHHs Ha
YPOBHE CpEeHEro 00IIero 00pa3zoBaHusl.

Copepxxanne oOpa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM  pe3ysibTaTaM
OCBOEHHUSI  pabouedl  HporpamMMmbl, pacrnpenenéHHbIM 1O  rojaM  oOyuyeHwus,
CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOObI OBIAJCHUE T€OMETPUUYECKUMHU MOHATHIMHU U
HaBBIKAMHM OCYIIECTBJISUIOCH IOCJIENI0BATEIbHO M IOCTYNATENbHO, € COOJIIOJICHUEM
MPUHIMIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKJIIOYAIHUCHh B OOIIYI0 CHCTEMY
T€OMETPUYECKUX TMPEJICTABICHUN OOyJaronIuXxcs, pacimpsisi u yriayomnsas e€, oOpasys
IIPOYHBIE MHO’KECTBEHHBIE CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE

Ha wm3yuenne reomerpum orBoamrcs 2 yaca B Henenro B 10 kmacce u 1 ygac B
Henenmo B 11 kiacce, Bcero 3a JiBa roga ooydenus - 102 yueOHbIX Haca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC
IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUS cTepeoMeTpun. Touka, mpsiMasi, TWIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMAaTUYECKOM MOCTPOCHUM CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU
Y CIEICTBHS U3 HUX.

B3anmHOEe pacrnonokeHue npsMBIX B INPOCTPAHCTBE:  IEPECEKAIOIIUECS,
napajuiesIbHbIE U CKpEIIMBAOIIKECS NMpsAMbIe. [lapamienbHOCTh NPSMBIX U INIOCKOCTEN
B IMPOCTPAHCTBE: IapajuIClIbHbIE NPSIMbIE B MPOCTPAHCTBE; MMAPAJUICIBHOCTh TPEX
IPSMBIX; MApPaUIEbHOCTh NPSIMOM M IUIOCKOCTH. YTIIBI € COHAIpaBJICHHBIMU
CTOPOHAMM; YIOJI MEXKAY INPAMBIMH B IPOCTpaHCTBE. [lapamnenbHOCTh IIIOCKOCTEN:
MapajulesibHble IUIOCKOCTH; CBOWMCTBA IapajuIeNIbHBIX IUIOCKOcTed. IIpocrenmme
IPOCTPAaHCTBEHHbIE (UTYphl Ha IUJIOCKOCTH: TETpadap, KyO, MapasuieNenume];
MMOCTPOCHUE CCUCHUU.

[lepneHAUKYISAPHOCTh OPSIMOM M IUJIOCKOCTH: MEPHEHIAUKYISIPHBIE TIPSAMBIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAIIIENbHBIE U NMEPIEHAUKYISPHBIE K IJIOCKOCTH, MPU3HAK
MIEPIICHIUKYJISIPHOCTH IIPSAMOM M IJIOCKOCTH, TEOPEMA O NPSAMOM MEPIEHAUKYIAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOU U IIOCKOCTBIO; ABYIPAHHBIN
YTOJI, JIMHEWHBIN yIroJl ABYrpaHHOro yria. [lepneHanKynsp u HaKJIOHHbBIE: PACCTOSIHUE
OT TOYKH JO TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKIHs (PUTyphI Ha
IJIOCKOCTh. [lepneHInKyIApHOCTh MIIOCKOCTEN: MPU3HAK MEPIECHANKYISIPHOCTH JBYX
IockocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOrpaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIIIYKJIBIE U
HEBBINYKJIBIE MHOTOTPAHHUKHW; pa3BEPTKAa MHoOrorpaHHuka. I[Ipusma: n-yronpHas
MpU3Ma; TpaHU U OCHOBAHUS MPHU3MBI; MpsiMasi U HAKJIOHHAs TPU3MbI, OOKOBas U
MIOJIHAs IOBEPXHOCTH Npu3Mbl. [lapamienenuren, npsAMOyroibHbIA NapauIeenuIe] u
ero cpoucra. [Iupamuga: N-yronpHas nupamMuga, TPaHd U OCHOBAaHHWE MUPAMUIBI,
OOKOBasi M TMOJIHAS MMOBEPXHOCTh MUPAMUJIbI; MpaBWIbHASA W yCeUEHHAs MUpPaMHJA.
DJIeMEHThl MNpU3Mbl W TUApPaMuAbl. [IpaBuibHBIE MHOTOTPAHHUKH: TIOHSITHE
MPaBUJILHOIO MHOTOTPAHHWKA; TMpaBWJIbHAs TMpU3Ma MW TPaBWIbHAS THUPAMUIA;
MpaBUJIbHAS TPEYTOJIbHAs MUpPaMUJIa M MPABUIILHBIN TeTpalap; Ky0. [IpencraBienue o
MPaBWJIBHBIX MHOTOTPAHHHUKAX: OKTA3JIp, A0JeKa’Ap U ukocarap. CedeHus npusMbl U
MAPAMUJIBI.

CummMmeTpus B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTENBHO TOYKH, MPSMOU,
IJIOCKOCTU. DJEMEHThl CUMMETPUU B MUpaMUIAX, Napajuielienuneaax, npaBUIbHbIX
MHOTOIrPaHHHKAX.

Brrumncnenre 31eMEHTOB MHOTOTPAaHHHUKOB: pEOpa, muaroHanu, yriel. [lmomans
OOKOBOI MOBEPXHOCTU U MOJTHOM MOBEPXHOCTU NMPSMOM MPU3MBI, TUIOIIA1b OCHOBAHU,



TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOii pu3Mbl. [1mo1mmans 60K0BOW MOBEPXHOCTH H
MMOBEPXHOCTU MPaBUJIBLHOW MUPAMHUJIBI, TEOPEMA O IUIOMIATU YCEUEHHOW MHUPAMUIBI.
[Tonsitue 06 066éMe. OOBEM TUPAMUIBI, TIPU3MBI.

[TogoGubie Tena B mpocTpaHcTBe. COOTHOIIEHUSI MEXAY TUIOMIAASMU TOBEPXHOCTEH,
00BéMaMu ITOAOOHBIX TEIL.

11 KJIACC
Tena Bpamenust

[Munuaapuyeckass MOBEPXHOCThb, OOpa3yrolue HUIMHAPUYECKON MOBEPXHOCTH,
OCh IWJIMHAPUYECKON MoBepxHOocTU. Lunuuap: ocHoBaHWs W OOKOBas MOBEPXHOCTD,
oOpa3yroliias U 0Ch; IO OOKOBOW U MOJHON MOBEPXHOCTH.

Konnueckass mNOBEpXHOCTh, OOpa3yloIIMe KOHUYECKOM TIMOBEPXHOCTHU, OCh H
BEpIIIMHA KOHUYECKOW MmoBepXHOCTH. KOHYyC: OCHOBaHME M BepIIMHA, 0Opa3yromas u
OCh; IIJIOIIAJh OOKOBOM M MOJIHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yroliue U
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IUIOMIAJb MOBEPXHOCTU CQEpHI.
B3aumnHoe pacnonoxkenue cdepbl M IUIOCKOCTH; KacarelibHasi IJIOCKOCTh K cdepe;
JI011a/1b CHEPHI.

N3o00paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muIMHapa 1 KOHYyCA.

KoMOuHaiuyu Tenm BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHHMK, OMUCAHHBIN
oKo0J10 cpepsl; cdepa, BIUCAaHHAS B MHOTOTPAHHUK, WK TEJIO0 BPAIICHUSI.

[Tonarue 06 o0néMe. OcHOBHBIE CBOMcTBA 00BEMOB Tell. Teopema 00 o0OBEME
IPSIMOYTOJIBHOTO Tapajienenuneaa u cieactsus u3 He€. OO0bEM HUIMHIpPA, KOHYyCA.
OO0bEM miapa u wiomanb cepsl.

[Togo6upie Tema B mpoctpancTBe. COOTHOMICHHUS MEXKAY  IUIOIIAIIMH
MOBEPXHOCTEHN, 00BEMAMU MOJAOOHBIX TEN.

Ceuenusi munuHApa (MapajyieibHO U MEPIEHAMKYJISIPHO OCH), CEYEHHUs KOHYycCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockoct U B mpocTpaHcTBe. ClIOKE€HHE W BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YMCIO0. PasnokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. IIpaBuno mapannenenunena. Pemenue 3amad, CBA3aHHBIX C MPHUMEHCHUEM
IpaBUJ IEUCTBUM C BeKTOpaMu. [IpsiMmoyronbHas cucrteMa KOOpJAUHAT B MIPOCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiimme 3agaum B KOOpAMHATAX. YTOJI MEXKAY BEKTOPAMMU.
CkansipHoe TPOU3BEICHUE BEKTOPOB. BhIUuMClIeHHE YIIOB MEXIYy MOPSIMBIMA U
MJIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO MPH PEIICHUH T'€OMETPUUYECKUX 3a]ay.



IJIAHUPYEMBIE PE3YJIBTATHBI

JINYHOCTHBIE PE3YJIBbTATBHI

JIm4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPAMMBI yuyeOHOTO mpenMera «MaTemaTukay
XapaKTepU3yIOTCS:

I'paxianckoe BocnuTaHMe:

c(OPMUPOBAHHOCTHIO TPAXKAAHCKOW MO3ULUK OOYYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCHUUCKOTO OOIIEeCTBa, MPEACTABICHHEM O MAaTeMaTUYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYD, SIBJICHUH, MPOLEAYP TPaAXKAAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM B3aMMOJIEWCTBOBATH C COLIUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIIUSAMU U Ha3HAYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUMCKON TpPaxKJaHCKOM HJIEHTUYHOCTH, YBaXKCHHUS K
MPOIIOMY M HACTOAIIEMY POCCHUICKOW MAaTeMaTUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTUKEHUSM POCCUHUCKUX MAaT€MaTUKOB M POCCHUKMCKON MaTEeMaTUYECKOM HIKOJBI, K
UCIOJB30BAaHUIO O3TUX JOCTHKEHUW B JIPYTMX HayKaxX, TEXHOJOrusax, cdepax
HSKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAaHUEM JYXOBHBIX LEHHOCTEH POCCHUHCKOro Hapoja; c(hopMHpPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEIEHHUS, CBS3aHHOTO C NPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUU HAYKH M JCSTEIbHOCTHIO YUYEHOI0; OCO3HAHHUEM JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOIO OYIyIIETO.

JcTeTHYeCKOoe BOCIMTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHUpPY, BKJIIOYas OCTETHKY MAaTEeMaTUYECKUX
3aKOHOMEPHOCTEHN, O0BEKTOB, 3aj/lay, pEUICHUH, pacCyXICHHM; BOCIPUUMYHUBOCTHIO K
MaTeMaTHYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO YMEHHS MIPUMEHSATh MaTeMaTUYECKHE 3HAHUS B MHTEpecax
3I0pOBOTO M 0€30MacHOro 00pas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
37I0pOBbIO  (3I0POBOE MHUTaHWE, COAJTAHCHPOBAHHBIA PEXKUM 3aHATUM M OTIbIXA,
perynsipHas ¢u3MyUecKkass aKTUBHOCTH); (DU3MYECKOTO COBEPIICHCTBOBAHUS, IpU
3aHATHUSAX CIIOPTUBHO-0310POBUTENIBHON AESTEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TpPYIOJIO0US; HMHTEPECOM K
paznuyHbBIM cdepam npodeccHoHaTbHON AESTENbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U
e MPUIOKEHUSIMU, YMEHHUEM COBEpILATh OCO3HAHHBIA BHIOOpP Oyayiel mpodeccuu u
peann30BBIBaTh COOCTBEHHBIE JKU3HEHHBIC IIJIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTEMATHUYECKOMN
HaIpaBJIEeHHOCTH.



IKOJOTHYECKOEe BOCIUTAHUE:
c(hOPMHPOBAHHOCTHIO IKOJIOTHYECCKOW KYJIbTYpPhl, TOHUMAHUEM BIUSHUS COIUAILHO-
DKOHOMHUYECKHUX TMPOIECCOB HAa COCTOSHUE TPHUPOJAHOW U COIMAIBHON CpEIbI,
OCO3HaHWEM TJIOOATLHOTO XapaKTepa SKOJOTMYECKHX MpoOJieM; OpUEHTaluend Ha
NpUMEHEHUE MaTeMaTUYEeCKUX 3HAHUM N7l pelleHus 3ajlady B 00JIacTH OKpYyKarouiei
Cpenbl, TUTAHUPOBAHUS IIOCTYIKOB W OIICHKM WX BO3MOJKHBIX ITOCICACTBUM IS
OKPYXarOUIEH CPEIbL.

LleHHOCTH HAYYHOT0 IO3HAHMS:
c(hOPMHUPOBAHHOCTHI0O MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKU M OOIECTBEHHOW MPAKTUKU, MOHUMAHUEM MaTEMaTUYeCKOW HAyKH
Kak cepbl YeIOBEUECKOW MEATEeTLHOCTH, 3TAlOB €€ Pa3BUTHUS M 3HAYUMOCTH IS
pPa3BUTHS [HUBWJIM3AIIMU; OBJAJCHUEM S3BIKOM MATEMATHKH W MaTEeMaTHYeCKOU
KyJIbTYpPOH KaK CPeICTBOM MO3HAHKS MUPA; TOTOBHOCTHIO OCYIIECTBIIATh MPOEKTHYIO U
HCCJIEI0OBATENBCKYIO IESITEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.
METAINIPEAMETHBIE PE3YJIBTATDBI
MeranpeaMeTHBIe  Pe3yJbTaThl  OCBOCHHSI  MPOTpaMMbl  y4eOHOTO  TpeaMeTa
«MaremaTrKa» XapaKTepU3yIOTCS OBIAJICHUEM YHUBEPCATbLHBIMU HO3HAGAMETbHbIMU
0elCmeUAMU, VHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OeUCMBUAMU, YHUBEPCATbHbIMU
DpeyIsIMUBHbIMU OetiCMBUIMU.

1) Vhusepcanvhvle noznasamensHole Oeticmeusi, 0decneyusaom Gopmuposarue
0a306bIX KOSHUMUBHLIX NPOYeCcco8 o00yyarwuxcsi (0ceoeHue Memooo8 NO3HAHUSI
OKpYJcarowe2o Mupa, NpUMeHeHue JOSUYECKUX, UCCe008ameNbCKUX onepayul,
YyMeHUll pabomams ¢ uH@opmayuetl).

ba3zoBble 1ornyeckue AefcTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC NMPU3HAKH MATEMATHUYCCKUX OOBEKTOB,
MTOHSATUH, OTHONICHUN MEXIY MOHATHIMH; (HOPMYIUPOBATH OMPEACICHUS MOHATHH;
yCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUNA, OCHOBAHUS ISl 0000IIeHNs
Y CpaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN34;

BOCIIPHHUMATh, (DOPMYIUPOBATh U MPEOOPa30BBIBATh CYKJICHUS: YTBEPAUTCIbHBIC U
OTpHUIIaTEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;

BBISIBIISAITH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W IPOTHBOPEUYHUS B
dakTax, MaHHBIX, HAOMIOMEHUAX U YTBEPXKIACHUSAX; TpENIaratb KPUTCPUU JUIS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUI;

JIeaTh BBIBOJBI C MCIIOJIh30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHUN, YMO3aKIIOUECHUH 110 aHAJIOTHH;

MPOBOJIUTh  CAMOCTOSITETILHO  JOKAa3aTeIhCTBA MAaTEMAaTHYECKUX  YTBEPXKICHUU
(TpsiMBbIe ¥ OT MPOTHUBHOTO), BBHICTPAWBATh APTYMEHTAIIUIO, PUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS W BHIBO/IBI,



BBEIOMPATh CTHOCOO permieHuss yuyeOHOW 3amadyu (CpaBHHBATh HECKOJIBKO BapHAHTOB
perieHusi, BEBIOUpaTh HanboJIee MOAXO SN C yIETOM CaMOCTOSITEIIBHO BBIJICTICHHBIX
KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:
UCTIONb30BaTh  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUNA  HHCTPYMEHT  IIO3HAHWS,
bopMyIHPOBaTh BOMPOCHI, (PUKCHUPYIOIIHE MPOTUBOPEUNE, TPOOIEMy, YCTaHABINBATh
UCKOMOE M JaHHOe, (OPMHpPOBATH THUNOTE3y, APTYMEHTHPOBATH CBOIO ITO3HIIHIO,
MHEHHE;
POBOJNTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIICIOBAaHUE II0
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTh4ecKoro OO0BEKTa, SBJICHUS, MpOIEecca,
BEISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHu, SIBJICHUSIMH, TIPOIECCAMU;
CaMOCTOSITETIbHO ~ (pOpMYJUpPOBaTH OOOOIIEHUS U  BBIBOJBI IO pe3yJbTaram
MPOBENEHHOTO HAOJIO/ICHUS, UCCIIEIOBAHUS, OIEHUBATH JIOCTOBEPHOCTh MOJIYyUYEHHBIX
pe3ynbTaTOB, BHIBOJIOB M O00OIIIEHUI;
MPOTHO3UPOBATh  BO3MOXHOE  pa3BUTHE IIpolecca, a TaKXKE  BBIBUTATH
MIPEAIOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:
BBISBJIATH JCPUITUTH HH(POPMAIIHH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha BOIIPOC U
JUTSL PEIICHUS 3a]1a4H;
BBIOMpaTh HMH(POPMAIIMIO M3 HWCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIW3HPOBATH,
CUCTEMATH3HPOBATh U MHTEPIPETUPOBATH HH(POPMAIIMIO Pa3IMUHBIX BHIOB M (HOpM
IIPEICTABJICHUS,
CTPYKTYpUpPOBaTh HH(MOPMAIHIO, TPEACTABIATh ©€ B pasIUYHBIX (Qopmax,
WJUTIOCTPUPOBATH TpadUuecKy;
OIICHWBATh HAA&KHOCTh HWHPOPMAIMHA IO CAMOCTOSITEIIBHO C(HOPMYIUPOBAHHBIM
KPUTCPHUSIM.

2)  Vuueepcanvuvie  KOMMYHUKAMUGHblE  Oelicmeus,  0becneyusaom
copMUPOBaAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

Oo01menne:
BOCIIPUHUMATh U (POPMYIUPOBATH CYKJICHHSI B COOTBETCTBUHU C YCIOBUSAMU U MEIISIMH
OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHUS B YCTHBIX H
NMUCBMEHHBIX ~ TEKCTaX, JaBaTh TOSCHEHWUS 110 XOAYy pCIICHUsS  3aJadyd,
KOMMEHTHPOBATH TIOTYICHHBIN pPe3yiIbTarT;
B XOA¢ OOCYXICHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMHI,
npoOJIeMBbl, PeIaeMoii 3aJa4i, BbICKa3bIBaTh WICH, HAICIEHHBIC HA MOWCK PEIICHUS;
COTIOCTaBIISATh CBOM CYXKJEHUS C CYXKICHHSIMH JPYTHMX YYaCTHUKOB JHAJIOTa,
OOHapyXHBaThb pPa3IUYU€ U CXOJICTBO TMO3UIMH; B KOPpPEKTHOU opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



MIPEICTABIIATh PE3YAbTAThl PEIICHUS 3aa9, SKCIIEPUMEHTA, UCCIISOBAHUS, TPOCKTA,
CaMOCTOSITENIFHO BBIOMpPATh (hOpPMAT BBICTYIUICHHSI C Y4E€TOM 3aj7ad Mpe3eHTAlNU U
0COOCHHOCTEH ayAUTOPHUU.
CoTpyaHu4ecTBoO:
MOHMMATh M WCIOJB30BaTh MPEUMYIECTBA KOMAaHIHOW M WHAWBUAYAIBHON pabOTHI
Ipy pelmeHnd YYeOHBIX 3a7ad4, NPUHUMATh II€Ib COBMECTHOM JIESTEIbHOCTH,
IUTAHUPOBATh OPTAaHU3ALMI0O COBMECTHOM paboThl, pacmpeneisT BUABI padoT,
JIOTOBApUBAThCSA, OOCYXIaTh MpoIrecc M pe3yiapTaT paboThl; 0000IaTh MHEHHUS
HECKOJIBKHX JTFO/ICH;
y4acTBOBaTh B TpYyNnoBbIX (opmax paboTel (00CykaeHUs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbI» W WHBIC); BHITIOJHATH CBOIO YacTh PaOOTHI M KOOPIUHUPOBATH
CBOM JICUCTBUSA C IPYTUMHU WICHAMH KOMaH/IbI; OLIEHUBATh KAUe€CTBO CBOETO BKJIaa B
o0l  TPOAYKT MO  KpUTepusiM,  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMH
B3aMMOJICHCTBHUS.
3) Vnusepcanvhvie pecynamuenwvle Oeticmeus, obecneyusaiom @opmuposarue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusauus:
COCTAaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus ¢ y4ETom
UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHPOBAThH U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITHH.
CaMOKOHTPOJIb:
BJIaJICTh HABBIKAMHU TIO3HABATENbHON pediekcnn Kak OCO3HAHUS COBEPIIAeMbIX
JNEUCTBUNA M MBICTUTENIBHBIX IMPOIIECCOB, HMX PE3YJIbTATOB; BJIAJAETh CIOCOOAMU
CaMOTPOBEPKHU, CAMOKOHTPOJISI TIpoIlecca W pe3yibTaTa perieHUusT MaTeMaTHYeCKON
3a]a4H;
MPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTH TIPH PEIICHUM 33/1a4l, BHOCHTH
KOPPEKTHUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEHH;
OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEIW U YCIOBUSAM, OOBSICHATH MPUYMUHBI
JTOCTIDKCHHSI WJIM HEJOCTHDKCHHSI PE3YJIbTaTOB JCSATCIBHOCTH, HAaXOIWTh OIIHUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.
MNPEIMETHBIE PE3YJIBTATHI
10 KJIACC
OnepupoBaTh MOHATUSIMH: TOUYKA, IPsIMasi, TUIOCKOCTb.
[IpuMeHSTh aKCHOMBI CTEPEOMETPUH W CIEACTBUS W3 HHUX MPU pEHICHUU
reOMEeTPHUYECKUX 3a/1a4.
OnepupoBaTh MOHATUSIMH: TAPAIETHHOCTh W TMEPICHINKYISIPHOCTD MPSMBIX U
IIJIOCKOCTEHN.



KnaccudpummpoBaTe B3aMMHOE pAaclONOXKEHHE TMPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATUSIMU: IBYTPaHHBIA yroJl, TPaHU IBYTPAaHHOTO yria, pedpo
JBYTPAHHOT'O yTJla; JUHEHHBIA yroj ABYTPaHHOIO YIUIA; TPagyCHas Mepa JBYTPAHHOIO
yria.

OnepupoBaTh MOHATUSMH: MHOTOIPAHHHMK, BBINYKIABIA W HEBBITYKJIBIA
MHOTOIPaHHHK, 3JIEMEHTBI MHOTOTpaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3sHaBaTh OCHOBHBIE BHJIbI MHOIOIPAHHUKOB  (IUpaMuja; IpusMa,
IPSIMOYTOJIBHBIN Mapajienenumnes, Ky0).

KnaccuduimpoBaTe MHOTOTpaHHHUKH, BbIOMpasi OCHOBaHUS Ui KiIacCU(PUKAIIU
(BBIIMYKJIBIE U HEBBINYKJIbIE MHOTOTPAaHHUKH; MPABUIIbHBIE MHOTOIPAHHUKH; MIPSIMBIE U
HAKJIOHHBIE MIPU3MBbI, TaPAJIJICIICTIUIIE IbI).

OnepupoBaTh NOHATUAMHU: CEKYIas INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUEHUH, UCIIOJIb3YSl METO/I CJIEJIOB.

CtpouTh Ceue€HHs MHOTOTPAaHHUKOB METOAOM CJIEJOB, BBINOJHATH (BBIHOCHBIE)
IJIOCKUE YEePTEkKHU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

PemaTte 3amauM Ha HAaXOXJIEHHE T€OMETPUYECKUX BEJIMYMH IO 00pa3lam WiH
QITOPUTMAaM, IIPUMEHSASI M3BECTHBIE AHAJIMTHYECKHE METOJbl MpPU  PEIICHUH
CTaHJAPTHBIX MAaTEMaTUYECKHUX 3aJad HA BBIYHMCICHUE PACCTOSTHUN MEXIy ABYMS
TOYKaMH, OT TOYKH JO MPSIMOW, OT TOUKH O MIOCKOCTH, MEXIY CKPELIUBAIOIIMMUCS
PSIMBIMHU.

Pemarp 3agaunm Ha HaXOXKJIEHUE T'€OMETPUYECKUX BEJIMYMH MO oOpasuaM WM
QITOPUTMAaM, IPUMEHSASI M3BECTHBIE AHAJIMTHYECKHE METOJbl MpPU  PEIICHUH
CTaHAAPTHBIX  MaTeMaTHYECKUX  3374a4  Ha  BBIYMCIECHME  YIVIOB  MEXKIY
CKPEUIMBAIOIIUMHUCS MPSAMBIMU, MEXKIY NPSIMOM U MIOCKOCTBIO, MEX]Y IJIOCKOCTSIMH,
JBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IJIOIIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (IpHU3Ma,
nUpaMuaa) ¢ MpUMEHEHHEM (OpMYJl; BBIYUCIATH COOTHOIICHHS MEXIy IUIOMIAIsIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh MOHATUAMH: CUMMETPUS B MIPOCTPAHCTBE; IIEHTP, OCh U IMJIOCKOCTh
CUMMETPHUU; UEHTP, OCh U TNIOCKOCTh CUMMETPHUU (DUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh W UHTEPIPETHPOBATh  HMH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, MNPEICTaBICHHYI0 Ha dYeprexax u
pUCYHKaX.

[TpumeHsaTh reomerpuueckue (pakThl Ui PELICHHUsS CTEPEOMETPUUYECKUX 3ajad,
IPEANOJaralouX HECKOJIBKO IIAroB PEIICHMs], €CIU YCJIOBHS NMPUMEHEHHUs 3a/1aHbl B
SABHOU (hopme.

[IppumensaTs  mpocTeMIIME  NPOTPaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.



[IpuBoAMTH MpUMEpPH MAaTEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHsATh TONy4EHHBbIE 3HAHUS Ha TMPAKTHKE: aHAJIU3UPOBATh pEATbHBIC
CUTyallud W TPUMEHATh W3YYEHHBbIE TIOHATHUS B TPOLIECCE MOHWCKA PEIICHUS
MaTeMaTU4ecku CHOPMYIMPOBAHHON MPOOJIEMbI, MOJIETUPOBATh PEANIbHbIE CUTYyaIluU
Ha S3bIKE TEOMETPHM, WCCIEAOBAaTh IOCTPOCHHBIE MOJEIM C HCIOJIb30BaHUEM
FEOMETPUYECKUX IOHATUH W TEOpeM, arrmapara aiareOpbl; pemarb MNPaKTHYECKUe
3a71a4M, CBSI3aHHBIE C HAXOKJICHUEM T€OMETPUUECKUX BEITUYHUH.

11 KIIACC

OnepupoBaTh MOHATUSMU: UWIMHIPUYECKas IOBEPXHOCTb, OOpasyrolue
UUJIUHAPUYECKON MOBEPXHOCTH; LUWIMHAP; KOHUYECKas MOBEPXHOCTb, 00pa3yrolue
KOHUYECKON MOBEPXHOCTH, KOHYC; cpepruyeckasi IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (IMIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI IOJYYEHUS TEJT BpalLlEHUSI.

KnaccudunmpoBaTh B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OnepupoBarh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA
CEerMeHTa; IIAPOBOM CJIOM, OCHOBAHHWE LIAPOBOIO CJIOSl, BBICOTA IIAPOBOIO CJOf;
IapOBOM CEKTOP.

Boruncnsate 00bEMBI M TUIOIIAIM TOBEPXHOCTEH TEN BpaLCHUsI, T€OMETPUUYECKIX
TeJ C IpUMeHeHneM hopMyIL.

OnepupoBarh MOHATUSMU: MHOTOTPAaHHUK, BIKUCAHHBIA B c(epy M OMUCAHHBIH
okoJio chepsl; chepa, BMcaHHAs B MHOTOTPAHHUK WJIU TEJIO BPAILCHMS.

BbluMcnaTe COOTHOIIEHHMS MEXAy IJIOAAsIMH IOBEPXHOCTEH U 00bEMaMu
M0I00HBIX TEJL.

N300paxars u3ydyaemble QUTYpbl OT PYKM M C MPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHATe (BBIHOCHBIE) TJIOCKHE YEPTEXKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX
¢duryp: BuI cBEepXy, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHUS.

W3BnekaTb, MHTEPNPETUPOBATH U  NPEOOpa3oBbIBaTh  HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha 4YepTexkax u
pPUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BBINTONHATE IEHCTBHS CIOKEHUS BEKTOPOB, BBIYMTAHUSI BEKTOPOB U YMHOKEHUS
BEKTOpa Ha YHUCIO0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 001a/1at0T.

[IprMeHATh MpaBUIIO NapajuIelIeNUNEAA.

OnepupoBarh MOHATUAMH: JI€KApPTOBBI KOOPJAMHATHI B NPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIrOJd MEXIy
BEKTOPaMH, CKAJIIPHOE IMPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMILIAHAPHbBIE
BEKTOPBI.



Haxoauth cymMmMy BEKTOPOB M MPOHM3BEIACHHE BEKTOpa Ha YHWCIO, YIOJl MEXIY
BEKTOpaMH, CKaJSIpHOE  MPOU3BEACHHME,  pacKiaablBaTh  BEKTOp MO  JBYM
HEKOJJTMHEAPHBIM BEKTOpaM.

3aaBatTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpPMHAT.

[IpumensaTs reomerpuueckue (akThl JUIsI PEHICHUS CTEPEOMETPUYECKUX 3aad,
MPENOoJIaraloliuX HECKOJBKO IIIaroB PEIICHHUs, €CIM YCIOBHS MPUMEHEHHS 3aJaHbI B
SBHOU (hopMme.

Pemate mpocreiiline reoMeTpuyecKHe 3aJaud Ha IMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOJIA.

Pemarp 3aaun Ha J10Ka3aTeNbCTBO MAaTEMaTHUECKUX OTHOUIEHUM M HaXOXKJIEHUE
T€OMETPUUECKUX BEIWYMH 1O oOpasliaM WIH ajiropuTMaM, MPUMEHsSs HW3BECTHHIC
METO/JIBI TP PEIICHUH CTAaHAAPTHBIX MAaTEeMaTUYECKUX 3a]1a4.

[IpumeHsaTh  mpocTeiillie  OPOrpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBOIUTH TIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE W KU3HH,
pacrmo3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh TONy4YEeHHBIE 3HAHUS HA TPAKTHKE: AaHAJIM3HPOBATh peajbHbBIC
CUTyalldd M TPHUMEHSTh HW3YYCHHbIE TIIOHATUS B TMIPOLIECCE TIOMCKA PELIEHUs
MaTeMaTH4ecKu c(HOpMyINPOBAHHON POOJIEMBbI, MOJIETUPOBATh peabHble CUTYallUU Ha
S3bIKE TEOMETPUH, HCCIEN0BAaTh TIOCTPOCHHBIE MOJEIM C  HUCIOJIb30BAaHUEM
TeOMETPHUECKUX TIOHATUH U TEOpeM, armnapara ajareopbl; peraTh NpakTHIeCKUe 3a1auu,
CBSI3aHHBIE C HAXOXKJACHUEM I€OMETPUUECKUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnunyectBo 4yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTsbI
1 BBenenue B ctepeoMeTpuio 10 https://m.eds00.ru/C503R7VIP
IT .
2 PIAMBIC H TIOCROCTH B HIPOCTPaneTbe . 12 1 https://m.edso0.ru/WT7NSO14T
[TapannenbHOCTh NPSAMBIX U IIIOCKOCTEH
II
3 CPUCTIEYIAPHOCTE HPAMBIX 1 12 htps://m.eds00.ru/\V/611APUCD
IUIOCKOCTEH
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHoOrorpaHHUKH 11 1 https://m.edsoo.ru/XPW9U5FB2
6 O0bEMBI MHOTOI'PaHHUKOB 9 1 https://m.eds00.ru/010FX2SJB
7 IToBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YIJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME



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 4acos

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoTshI padoThI
Tena Bpaienus 12 https://m.edsoo.ru/HYOWQL5KQ
OO0BEMBI TET 5 1 https://m.edso0.ru/B9ORVIYC9
BeKTOpEI # KOOp/HHATH B 10 1 https://m.edso0.ru/ANCLAGOMF
MIPOCTPAHCTBE
[ToBTOpeHME, 0000IIECHNE,
N 7 1 https://m.edsoo.ru/DORV3P725
cUcTeMaTu3alys 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OCHOBHBIE MIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INOCKOCTbh, TPOCTPAHCTBO.
[TpaBuia n3o0pakeHusI HA PUCYHKAX:
n300pakeHus IUIOCKOCTEH, MapaieIbHbIX
IpSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

https://m.edsoo.ru/D3VCJI7UN4

IlonsTus: MEPCCCKArOMMrECs II0OCKOCTH,
IepeceKaromumecs npamas U rnioCKOCTb

Ilonstus: nepeceKaromuecs MmiIOCKOCTH,
IepeCceKaromumecs npsamMas U rmiI0CKOCTb

3HAKOMCTBO C MHOTI'OrpaHHUKaMH,
I/I306pa)KCHI/IC MHOI'OT'PpaHHHUKOB Ha
PUCYHKAX, Ha TPOCKIUOHHBIX YEPTECIKAX

https://m.edsoo.ru/NR6VJYCGK

https://m.edsoo.ru/O6RNDFAMO

https://m.edsoo.ru/KMUQPILLO

HavanpHble cBeieHUs 0 KyOe 1 mupamu/e,
uX pa3BEépTku U Mojaenu. CeueHus
MHOTI'OTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HavanpHbie cBeieHNs 0 KyOe U mupamu/e,
UX pa3BEPTKH U Mozenn. CeueHus
MHOT'OTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUUN
CTCPCOMECTPHU: AKCUOMBI CTCPCOMETPUN U
CICACTBUSA N3 HUX

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUUN

https://m.edso0.ru/AMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX70QE1



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

CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U
CICACTBUS U3 HUX

[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSCHHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/YPKS5MLJL
CJIEJICTBUS U3 HUX
[ToHsATHE 06 aKCHOMAaTHYECKOM ITOCTPOEHUH

10 CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUH U https://m.edso00.ru/1I3A98J6Z9
CJIEJICTBUS U3 HUX
B3auMHoe pacnosioxkeHue npsMbIX B

11 MPOCTPAHCTBE: NIEPECEKaIOIINECs, https://m.edsoo.ru/IlUIW8SKR5Q
napajJiesibHble ¥ CKpEIlHBaIOLINecs IpsMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: apajjiesibHbIE npm\fble B https://m.edsoo.ru/CSOVLOLH6
IIPOCTPAHCTBE; NapalJIeIbHOCTh TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpaHcTse: [lapamienbHOCTh IPAMON 1 https://m.edsoo.ru/PO5J6D23U
IJIOCKOCTH

14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU https://m.edsoo.ru/LLIAVHVBW

15 Yroia Mexay IpsAMBIMU B IIPOCTPAHCTBE https://m.eds00.ru/KGJIM80EUK

16 Yros Mexay NpsMBIMU B IIPOCTPAHCTBE https://m.edso00.ru/24LVWH9V8

17 HapannenbHocts mocKkocTer: https://m.eds00.ru/BUSTQIHZT
NapajuIeNIbHbIE MIII0CKOCTH

18 CBoiicTBa MapauIeIbHBIX TIOCKOCTEH https://m.eds00.ru/OKQQK2ABA
[Ipocreiinme npocTpaHCTBEHHBIE PUTYPBHI

19 Ha IJIOCKOCTH: TETpa’ip, KyO, https://m.edsoo.ru/MRT13XP79
napasuiesenunesa

20 Iloctpoenue ceuennii https://m.edsoo.ru/DI3BAX05J8



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

21

[Toctpoenue ceuenuit

https://m.edso00.ru/20GC3ZP9P

Kontponbnas padota nmo teme "[Ipsmbie u

22 IJIOCKOCTHU B IIPOCTPAHCTBE. https://m.edsoo.ru/BI405QJEB
[TapamienbHOCTb NPSAMBIX U IIIOCKOCTER"
[TeprieHAMKYIASAPHOCTD NPAMOU U

23 IJIOCKOCTH: TIEPIICHIUKYJISIPHBIC PSIMBIE B https://m.edsoo.ru/RN45YBOSR
MIPOCTPAHCTBE
I1

24 PAMBIE TApATIIEIbHbIE 1 https://m.eds00.ru/32MXRZDDL
MEePIEHIUKYISIPHBIE K TTIOCKOCTH
IT € napasie e

25 PAMBIC Hapa/LICHbHBIC H https://m.edso00.ru/JPUOTOI3N
MEePIEHIUKYISIPHBIE K ITTIOCKOCTH
[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U

26 P PHOHAHIID P https://m.edsoo.ru/DC41W6K14
IIJIOCKOCTH
[Ipu3nak nepne ocC oW

27 PHIHAK HEPHEHAKYHPHOCTH HpPAMOH H https://m.edsoo.ru/HD3D63S5P
MIJIOCKOCTH
Teopema o oMl meprie 4)7

28 PEME O TIPAMOH TEPHCHAKY LIpHOM https://m.edsoo.ru/YOIQSMOH1
TIJIOCKOCTH
Teopema 0 IpsAMOM MEPIIEHIUKYIISIPHON

29 P P PHEHAMICYIBP https://m.edsoo.ru/81R5KU5RJ
MIJIOCKOCTH
Teopema o ol e 7

30 PEMa O HPAMOH HEPHEHIAKYIAPHOR https://m.edsoo.ru/HFKNPKZ7T
MIJIOCKOCTH
[TepneHuKymsIp ¥ HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TIJIOCKOCTH, PACCTOSTHUE OT https://m.eds00.ru/638GKWY7V
MPSIMOM A0 MIIOCKOCTH
[lepnenauKymsip U HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/AD6RCACRA
MPSIMOM A0 MIIOCKOCTH

33 IlepnieHqUKYISp ¥ HAKIIOHHBIE: PACCTOSIHUE https://m.edsoo.ru/VLLIQ7HXC



https://m.edsoo.ru/20GC3ZP9P
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

OT TOYKHU 0 INIOCKOCTH, paCCTOAHUC OT

pr[MOﬁ J0 IINIOCKOCTH

[lepnenuKymsip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT https://m.eds00.ru/6P5BVV34R
MPSIMOM 710 IIJIOCKOCTH

35 :IIZJ;B;:KES;):;WHCTBC: YTOI MEAAY HpAMOH https://m.edsoo.ru/PSFIXUALI

36 AABYTpaHHELIE IO, MUHEHHEL yro hitps://m.eds00.ru/6RAAOEOMD
JBYI'PAHHOI'O yIJia

37 JBYTpaHHbLit yrom, THHEHHbIH yron https://m.eds00.ru/MLOZZYZC7
JBYTPaHHOI'O yIia
[leprieHANKYIAPHOCTH MIIOCKOCTEH:

38 MPU3HAK NEPIEHAUKYISIPHOCTH IBYX https://m.edsoo.ru/YRQDSM9NH
IJI0CKOCTEN
IlepneHIMKYIAPHOCTD MIOCKOCTEM:

39 IIPU3HAK NEPIECHAUKYIIPHOCTH IBYX https://m.edso0.ru/DY2AF84T2
IJI0CKOCTEN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:

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

41 Teopema o TpEX nepHeHANKYIApax https://m.edsoo.ru/OW5LZ1RVZ

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

43 Teopema o TpEX mepreHANKYIAPAx https://m.edsoo.ru/OWG81WDV3
KonrponbHas pabora no remMmam

44 lep neHz[Hvanﬁp HOCTD HpiMEDe o https://m.edsoo.ru/VOXABPOPB
miockocTeil" u "YTibl MEXKY NPSIMBIMU U
miockocTsMu"

45 IIoHsiTHE MHOTOIPaHHKMKA, OCHOBHBIE https://m.eds00.ru/LSFTEZ8QX



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

3JI€MEHThl MHOTOTPAaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHHUKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
puU3Mbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

48

49

50

51

52

[Tapamrenenunen, NpsAMOYTOJIbHBII
HapajuleNICUIe] U €ro CBOMCTBA
[Iupamuza: N-yrosnbHas nupamuaa, TpaHu v
OCHOBaHHE MUPaMU/JIbl; OOKOBas U MOJIHAs
IIOBEPXHOCTb ITUPAMHU/IbL; TPaBUIIbHAS U
yCeu€HHas nupaMuaa

[IpaBuiIbHBIC MHOTOI'PAHHUKH: TOHSATHE
MPaBIJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
Mpu3Ma 1 MpaBUiIbHAs MUPAMHJIA;
MpaBWJIbHAS TPEYTOIbHAS MUpaAMUAA U
MPaBUIILHBIN TETPAdIP; KyO
[IpencraBienue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadAp, AOACKAIP U
HKOCadIP.

CuMMeTpusl B POCTPAHCTBE: CHMMETPHS
OTHOCHUTENFHO TOYKH, MPSIMOM, TUIOCKOCTH.
DNeMEeHTHl CHMMETPUU B TUpaMHUIax,
napajuieNienuneaax, mpaBuiIbHbIX
MHOTOTpaHHUKAX

Brruncnenue 371eMeHTOB MHOTOTPAaHHHUKOB:
pEOpa, AMaroHanu, yrisl

https://m.edsoo.ru/ITCOB1WIO

https://m.edsoo.ru/ITOFX00PA

https://m.edsoo.ru/LWNGFZTWE

https://m.edsoo0.ru/06SH021DD

https://m.edsoo.ru/SWEUC9ENR

https://m.edsoo.ru/EUP4AMN760



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

[Inouianp 60KOBOM OBEPXHOCTH U MOJIHOM
MOBEPXHOCTHU MPSMOH MTPU3MBI, TUIOLIA/b

53 . 9 1 https://m.eds00.ru/SQY9XSIL6
OCHOBaHMH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSMOH MTPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBCPXHOCTI NPABMIIEHON IHPAMIIL, 1 hitps://m.eds00.ru/R22FHBG6O
TeopeMa O oI OOKOBOW MOBEPXHOCTH
yCEUEHHOM MUpaMHIbI
55 KontposeHas pabera o Teme 1 https://m.eds00.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 TUPAMHUTBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM nupamMuIsI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O0BEM npu3MbI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM pU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O0BEM npu3MBbI 1 https://m.edsoo.ru/FIMQWGEKFT
64 Korrporterias pa(?'oTa ro Teme "O0BEMEI 1 https://m.eds00.ru/23S50180N
MHOTOTPaHHHKOB
[ToBTOpEeHME, 06001IIEHNE CHCTEeMAaTHU3AIIUS
65 3HaHui. [locTpoeHune ceuenuii B 1 https://m.eds00.ru/KXTOCIOJG
MHOTOTpaHHHKE
[ToBTOpeHME, 06001IEHNE CHCTEeMAaTHU3 AU
3HaHUU. BelUKCIIEHUE PACCTOSHUM: MEXIY
66 JBYMsI TOUKaMH, OT TOUKH J10 IPSIMOM1, OT 1 https://m.edsoo.ru/HKP613JUC

TOYKH OO0 MIIOCKOCTH, MCKAY
CKpCHIUBAOIIUMHUCA ITPAMBIMU



https://m.edsoo.ru/SQY9XSIL6
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

67 HToroBast KOHTpOJIbHAs paboTa 1 1 https://m.edsoo.ru/KB3SEKOAU
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXIY
68 CKPEUIMBAOIIUMHUCS MPSIMBIMH, MEXITY 1 https://m.edsoo.ru/X7CJU5LO0
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTJIOB MEXKY TIOCKOCTSIMU
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
11 KJIACC
KounuecTBo yacos
Ne ni/m Tema ypoka Konrtpoabnbie IIpakTnueckue JICKTPOHHEIE U PpoBLIC
Bcero o0pa3oBaTejbHbIEe pecypChl
padoThI padoThI
1 Cbepa 1 wap: LCHTP, panuyc, AHAMETp; 1 https://m.edsoo.ru/TW8Z59CHJ
IIOMIA/Ib IOBEPXHOCTH Chephl
Bsaumnoe pacnonoxenue chepsl U
2 IUIOCKOCTH; KacaTelbHas MIOCKOCTh K 1 https://m.edsoo.ru/YCMWC4M3I
cdepe; maomanb chepsl
3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 httns://m.edsoo.ru/ODCESUGXE
Ceuenus mapa
[unwHapudeckas MOBEPXHOCTD,
4 00pa3yIONIKE IHIHAAPHIECKOH . 1 https://m.edso0.ru/8516BBEQO7
MMOBEPXHOCTH, OCh IIWIMHIPUUECKOMN
MMOBEPXHOCTHU
[y ap: ocHOBaHUS U OOKOBas
5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 https://m.edsoo.ru/W0JR979V9
IO/ Ib OOKOBOMW M TIOJTHOW TTOBEPXHOCTH
6 M300paicerie WIIMHAPA Ha [I0CKOCTH. 1 https://m.eds00.r/OYMSPW10Z

Pa3Béprka nununapa. CeueHus: HUIMHIpA



https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0
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

(TUI0CKOCTBI0, MapaJIeIbHON WU
MEPIICHIUKYIIIPHON OCH IIHJIMH]IPA)

Konundeckast moBepxXHOCTh, 00pazyomye
KOHMYECKOU ITOBEPXHOCTH, OCh U BEPIIHHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHME U BepILINHA,
oOpa3yromas U 0Ch; IO, OOKOBOU H
IIOJTHOW ITOBEPXHOCTH

VYceu€HHblil KoHyc: o0pasyromue u
BBICOTA; OCHOBaHMs U OOKOBast
IIOBEPXHOCTh

https://m.edsoo.ru/H64QF3E6R

https://m.edsoo.ru/Q4EUBB6GT

https://m.edso0.ru/80VNITU20

10

N300paxkeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MI0CKOCTHI0, MapaIeIbHOW OCHOBAHHUIO,
U TUTOCKOCTBIO, IPOXOAIIEN yepes
BEPLIUHY)

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

11

KomOunamus ten BparieHus u
MHOT'OI'PAaHHUKOB

https://m.edsoo.ru/4AVHGTY X8F

12

13

14

MHororpaHHHK, ONTMCaHHBINA OKOJIO cephl;

cdepa, BucaHHas B MHOTOTPaHHUK WJTH B
TEJIO BpaIllEHUS

[Tonsarue 00 00Béme. OCHOBHBIE CBOMCTBA
00BEMOB Tell

O0BEM UIHHIIpa, KOHYyCa

2

https://m.edsoo.ru/RMYY1STLP

https://m.edso0.ru/4ACENHGLOZ

https://m.edsoo.ru/W8TGN5Z99

15

16

OO6béM 1mapa ¥ miomaib chepol
[TooOHBIE TENa B TPOCTPAHCTBE.

CooTHOIICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

https://m.eds00.ru/G7TAYCMITT

https://m.edsoo.ru/4AN04FYUUX



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
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

Konrponsnas padora no remam "Tena

17 https://m.edsoo.ru/KCOMHJISWW
BpamieHus" u "O0bemMbI Ten"

18 BexTop Ha IIJIOCKOCTHU U B IPOCTPAHCTBE https://m.edsoo.ru/AQ405SB7C

19 Crno)keHue ¥ BRIYMTAHHE BEKTOPOB https://m.edsoo.ru/PMNHTUK7G

20 YMHOK€EHUE BEKTOpa Ha YUCIIO0 https://m.edsoo.ru/4H7PLGBI1
Pasnoxxenue BekTopa 1o Tpém

21 HEKOMIUJIaHApHBIM BekTopaM. [IpaBuiio https://m.edsoo.ru/NZSOLFWN1
napasuiefienuneaa
Pemenune 3ama4, CBSI3aHHBIX C

22 MIPUMEHECHHUEM TPABHII JCHCTBUN C https://m.edsoo.ru/73F23EPU5
BEKTOpaMH

23 Koop MHATHO-BEKTOPHEL METO Mpit https://m.edsoo.ru/BBII39Z7U
peIIeHIH TEOMETPHYUECKUX 33124
[IpssmoyronbHas cucTeMa KOOpAUHAT B

24 npocrpancTse. KoopauHarsl BeKTOpa. https://m.eds00.ru/X9TSDNSQ3
[Ipocreiimne 3axaun B KOOpAUHATAX

25 Yroi Meskly BeKTopam. CkaisipHoe https://m.edsoo.ru/RPAQMBCDO
IIPOU3BE/ICHNE BEKTOPOB

26 BI1HCIICHHE YTII0B ML MPAMBIMH I https://m.edsoo.ru/EGRV3NF84
TUTOCKOCTSIMHU

27 Kourponbias pabora no TeMi "Beicropbt i https://m.edsoo.ru/NSKELEBHL
KOOP/IMHATHI B IIPOCTPAHCTBE
IToBTOpenue, 0000IIEHNE U

28 CHCTCMBTUSAIH SHAHHH. OCHOBHELC https://m.eds00.ru/16ASE1TYU
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29 Hosropente, obobuwerie i https://m.edsoo.ru/VEMVY73YE

CHCTeMaTHu3alus 3HaHUH. OcHoBHBIC



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
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

¢burypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpeHUE, 0600IIeHNE 1

30 CUCTEMaTHU3aIlMsl 3HAHHUH. 3a1aun 1 https://m.edsoo.ru/UF02M943T
TUTAHAMETPUH F METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

31 cUcTeEMaTH3anys 3HAaHUN. 3a1a4yn 1 https://m.edsoo.ru/FG4PJN2IF
TUTAHUMETPUHU H METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

32 CHCTEMATH3ALIKS SHAHMH. OCHOBHEIS 1 https://m.eds00.ru/ZY6BYLY7W
burypsl, pakThl, TCOPEMBI Kypca
CTEPEOMETPUH

33 HroroBast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/\VVP8CXOCAC

34 Hosroperc, O606III€HI:I€ 1 1 https://m.eds00.ru/70QSTDCAP
CUCTEMaTH3aIUsl 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34



https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
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 MPOrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
. [IpuMeHTh aKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IPH PELICHUU
' reOMEeTPUUECKUX 3a]a4
- OmnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
-4 KnaccudunupoBars B3auMHOE PacloiokKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yrojl, TPaHU JABYI'PAHHOTO YIJIa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYTPaHHOIO yIJia, FpajaycHas
Mepa JIBYTpaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH U HEBBITYKJIBII
' MHOTOI'PaHHHK, 3JIEMEHThl MHOTOTPAHHUKA, PaBUJIbHBI MHOTOI'PAaHHHUK
24 PacriozHaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHHMKOB (MHMpamMuza, NMpU3Ma,
' MPSIMOYTOJIBHBIN TTapajieTIenume, Ky0)
KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS s
- kinaccuukanuu  (BBIMYKJIBIE WM HEBBITYKJIblE  MHOTOI'PAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHHUKH, TpPSAMbIE M  HAKJIOHHBIE TPU3MBI,
napaiesIenune bl)
29 OnepupoBarb HNOHATUSAMU: ceKymas IIJIOCKOCTB, CEYeHue
' MHOTOTPaHHUKOB
210 OOBSACHATH NPUHIMIIBI  TOCTPOCHUS  CEUEHUH  MHOTOIPAaHHHKOB,
' UCIOJb3Yysl METO CIIEJ0B
211 Crpouth ce4eHUs MHOTOTPAHHUKOB METOJOM CJEJO0B, BBINOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QHUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HaAXOXJIEHUE TE€OMETPUUYECKUX BEIUYHMH M0 00pasiaM
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOJbI IpHU
pELIEHUU CTAaHJAPTHBIX MAaTEeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIY JBYMSI TOYKAMH, OT TOYKH 1O NPSAMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIINUMHUCA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXACHUEC I'COMCTPHUUYCCKUX BCIWYHH I10 o6pa3uaM
WM aJIroputMaMm, IMNPUMCHASA HU3BCCTHBLIC AHAJIUTUYCCKUC MCETOAbI IIpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpPUSA B IIPOCTPAHCTBC, LCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IIJIOCKOCTh CUMMETPUHU (QUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTekax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl JJ1 PELIEHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONArallluX HECKOJIbKO IIAroB pPELICHUs, €CIHA YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCIICHUNU CTCPCOMCTPUICCKUX 3a/1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPLI MATCMATHYCCKUX 3aKOHOMepHOCTCf/'I B IMIpUpoJACc u

JKU3HH, paCliO3HABATh MIPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[TpuMeHATh MOTydYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PeallbHbIE
CHUTyallld W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B IPOIECCEe TTOMCKA
pereHus MaTeMaTHYECKU chopMyITMPOBAHHOM pooIeMBl,
MOJICJINPOBATh PEAbHbIE CUTYallMU Ha SI3bIKE T'€OMETPHHM, HCCIEN0BATh
MIOCTPOEHHBIE MOJENH C HCIOJIb30BAHHEM T'€OMETPUYECKUX TOHATHHA U
TEopeM, armapara anredpsl, pelmaTh IPAKTUYECKHE 3a7aul, CB3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: LIUIUHIPUYECKAsI TTOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromme KOHHYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBarh B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHITHSIMH: HIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M MUIOIMIAAM TOBEPXHOCTEH Tel BpalleHUs,
' TE€OMETPHUYECKUX TEJI C PUMEHEHUEM (HOopMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BIHCAaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbHCHSATE COOTHOIICHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble QUTYpPHI OT PYKH M C MPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeIMonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTHh CEUCHHsS Tl
BpalleHus
W3Brekatb, MHTEPIPETUPOBATH M TPe0OpPa3OBLIBATh WH(GOPMAIIUIO O
6.11 IIPOCTPAHCTBEHHBIX T€OMETPUYECKHX (QUTypax, MNpPEICTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumeHsTh TeoMeTpuUYecKrue (PaKThI AJSl PEHICHUS CTEPEOMETPUUCCKIX
6.12 3aj1a4, MPEIIONAaraloliX HECKOJIbKO MIATOB DPEIICHHS, €CITH YCIOBUSI
MPUMEHEHHUS 3aJlaHbl B ABHOU (hopme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWSA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMU OHH

o0J1amaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CIIOKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroj
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BENIECHUE, PACKiIaIbIBaTh BEKTOP MO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTCﬁIHHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMAaTHMYCCKUX OTHONIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIK aJITOPUTMaMm,
MMPpUMCHAA HU3BCCTHBIC METOJBI npu pPEeIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEeHIIME NPOrpPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUU CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsTh TOJIydeHHbIE 3HAHHUA Ha IpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYallUd U TPUMEHSATh H3yYEHHBIE MOHSTHUS B IIpoOLEcce
MOKCKAa pEIIeHUs MaTeMaTU4eCKu C(HOPMYIUPOBAHHON MpOOIEeMBI,
MOJIEJIMPOBaTh pealibHble CUTYAllMd Ha S3bIKE T'€OMETPUHU, HCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareOpbl, pemaTh NpakTUYecKhe 3a/1auu, CBS3aHHbIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHBIE TOHATHS CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  aAKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3auMmHOe  pacrosiokeHHWe NpSAMBIX B IPOCTPAHCTBE:  IIEpECcEeKarolluecs,
napajjielibHble M CKpeliuBarouuecs npsMele. [lapamiensHOCTh NpsMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajjiesIbHbIE MpsiMble B  MPOCTPAHCTBE,
HapajyIeNIbHOCTh TPEX HPSAMBIX, MapajuIeIbHOCTh MPSIMON M IUIOCKOCTH. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMH, YroJl MEXIY TMpsAMBIMH B IPOCTPAHCTBE.
[TapamienpHOCTh IIIOCKOCTEN: MapajuleIbHbIE MIJIOCKOCTH, CBOWCTBA MapalIeIbHbIX
mwiockocteil. I[Ipocteifive nmpocTpaHCTBEHHBIE (UIYpBl Ha IJIOCKOCTH: TETPadp,

KY6, napajijieJIcnmIic [, HOCTpoOCHUE Ce4YeHUI

7.3

IlepneHgUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPsMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIIbHBIE U EPIIEHANKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPIEHAUKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSAMOMU IEPIIEHAUKYIISPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTHIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAaKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT NIPSIMOM 110
IUIOCKOCTH, MPOEKIUS (PUTypsl HAa ITUIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JIByX  IUlockoctel. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[TonsiTie MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOTPaHHHKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKHU, pa3BEpTKa MHororpaHHuka. Ilpumsma: n-yrompHas
IpU3Ma, TPaHU U OCHOBAHUS NPU3MBI, NpsIMas U HAKJIOHHAs NMPHU3MbI, OOKOBas U
II0JIHAsl TOBEPXHOCTH NMpu3Mbl. [lapannenenunen, npsiMOyroJibHbIN Napauieaenune
u ero cpoucTsa. [lupamuna: N-yroapHas NupamMuaa, FPaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MHUPAMM[bI, NPABUIbHAS U yCEUEHHAs MUpaMUIA.

DIeMEHTHI INpu3Mbl MW IMHPaAMHUIBL. HpaBI/IJ'II)HBIe MHOI'OIrpaHHUKH: IIOHATHUE




7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpHU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBWIbHAS TPEYTOJIbHAS MUPAMUA U MPABHIIBHBINA TeTpa’p, KyO. IlpeacraBnenue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CuMmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NapaJUICICIUIIEIaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOW IOBEPXHOCTH W IOJHOH IIOBEPXHOCTH MHPSAMOW MpPU3MBI, IUIOLIA/b
OCHOBaHHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MNUPAMUIBI, TEOpeMa O IUIOIIAAH

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIICHUS MEXK/TY ILIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBEPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHWYECKOoi ToBepxHOCTH. KOHyC: OoCHOBaHHME W BeplIMHA, 00pasyromias U OcCh,
onaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokxoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iioualb NoBepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA

okoJo chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO BpallleHHUs

6.6

[TonstTne 06 oO0béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 0OBEME
OPSMOYTOJIBHOTO Tapajienenunena u cienctsus u3 He€. OO0bEM LMIMHApA,

konyca. O0bEM mapa u rionaab chepsl




[Tomobuple Tema B mpocTpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIAJISIMU

o MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE YEPE3 BEPILINHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. CIIOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekTOpa.
6.10 [Ipocreiimue 3amauM B KOOpJAMHATaxX. YTos Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M IINIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/J IIPpU pCIICHUU I'COMCTPHYCCKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMM: OIpe/elIeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUS [pU PEIICHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
ONEepUpPOBATh MOHATUSAMHU: MHOXECTBO, NMOJAMHOXECTBO, ONEpaLUU HaJ
MHOJKECTBAMH; YMEHHME HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONUCaHUs pealbHbIX MPOLECCOB U ABJICHUN U IPU PELICHUU
3ajja4, B TOM 4HCJIE€ W3 JPYTUX Y4YeOHBIX TNPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN Irpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSMU: HATYpaIbHOE YHUCIO, IEJI0e YHCIIO,
CTEMeHb C IIENIBIM MOKa3aTejaeM, KOPeHb HATypalbHON CTENEHHU, CTETIeHb
C paluoOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb ¢  JICHCTBUTEIBHBIM
MoKasarenem, JiorapudM YUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCA, OCTATOK IO MOIYI0, pPAlMOHAIBHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  IIENBIX,
paloHaTbHBIX, JCUCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
IMPpU3HAKHU OCIMMOCTH, HauMeEHbIITNN O6HIPII71 JACIUTCIIb U HANMCHBIIICC
oOmiee kpaTHoe, anropuT™M EBKIna Mpu pelieHru 3aaad; 3HaKOMCTBO C
pPa3IMYHBIMK ~ TIO3UIMOHHBIMH  CHUCTEMaMH  CUHUCIICHHS;  yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp806pa3OBaHI/ISI BI:Ipa)KCHI/Iﬁ cO
CTENEeHsAMH M JorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUEC OINCPUPOBATH IMOHATHAMU: IMOCJICAOBATCILHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuyecKkas nporpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYECKass Mporpeccusi; yMEHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yruciaa, ¢GopMa 3alucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUIrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUe NEHCTBUS C KOMIUIEKCHBIMH YHUCIIaMH; TMPHUBOJHUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompenenuTeslb  MaTpULbI,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHe OonepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[I0Ka3aTeNlbHbIE, CTEIEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOKIECTBEHHOE NpeoOpa3oBaHUE, YpPAaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YpPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C [IApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JI PEUICHUS MAaTeMAaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTe HayK! U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKUIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OIPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMM, SKCTpeMyM (QYHKIHH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HepepbIBHas (DYHKIIMS, aCUMIITOTHI Ipaduka
¢byHKIMY, TIepBasi U BTOpas MPOU3BOJHAsA (DYHKLMHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMK (QYHKIMI, HAXOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHUE HAaXOJUTh NPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE UCMOIb30BaTh MHPOU3BOAHYIO MJsl HCCIENOBaHMS (PYHKLUH,
HaXOJUTh HAWOOJBIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpaMKi MHOTOYIEHOB C HUCIOJIb30BAaHMEM alllapaTa MaTeMaTHYeCKOro
aHaINM3a; MPUMEHATh NPOU3BOAHYIO MJII HAXOXKAECHUS HAWIYy4dlIEro

pE€UmiCHUA B NPHUKIAJHBIX, B TOM YHCJIIC COHAIBHO-DKOHOMHWYCCKHUX H




GU3HYEeCKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpr MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKIMM, oOpaTHas
GyHKIMsA, KOMIO3UIUS (YHKUWH, JUHEWHas (yHKUWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTH TpapUKU H3YyYCHHBIX (YHKIWH, BBIIOIHATH MPeoOpa3oBaHUS
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPU PEIICHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 pealbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTU MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiicTBa W rpadukm QyHKOMA Ui
pelleHys] ypaBHEHUH, HEPaBeHCTB U 3a/1a4 ¢ IapamMeTpaMu; U300pakaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEAOBATh IOJYYEHHOE PEIICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIM C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PEe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpefHee aprupMeTHIeCKoe, MeIuaHa,
HauOoJiblllee W  HAWMEHBINIEE 3HAUCHWs, pa3Max, JHUCIepPCHus,
CTaHJapTHOE OTKIOHEHHE YHCIOBOIO HabOpa; YMEHHE U3BIIEKATh,
WHTEPIPETHPOBaTh WH(OOPMAIMIO, TPEICTAaBICHHYIO B TabmuIax, Ha
quarpammax, rpadukax, OTpaskKarolyl0 CBOMCTBA PEaTbHBIX MPOIECCOB
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJUI U THArPaMM;
UCCJIE0BATh CTAaTHUCTUYECKUE JaHHbIE, B TOM YHCJIE C IMPUMEHEHUEM
rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKu
UCCIIEIOBAaTh COBMECTHBIE HAONIOACHHS C TOMOINBIO JUarpaMm

paccerBaHMs U JTUHEUHOU perpeccun




YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTH CIIY9alHOTO COOBITUSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; HPUMEHSThH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEpOATHOCTH, hopmyny bepHyiu, KoMOMHATOPHBIC (GAKThl U (POPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIlydaiiHas BEJWYHMHA, pacClpeleiecHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIlyuallHOW  BEJIMYWHBI, (QYHKIUU paCIpElesieHuss W  IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO PaCHpelesICHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPEICICHUH JUIsI
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHHE IPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHIMHU: COYCTAaHHE, EPECTAaHOBKA,
YHCII0O COYCTAHWM, YHCIO TIEPEeCTaHOBOK, OWMHOM HprOoTOHA; yMeHue
MPUMEHSITh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PELICHUS 3a/a4;
OIICHHBATH BEPOSTHOCTH  PEATBHBIX COOBITHIA; COCTaBIISTh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue omnepupoBaTb IMOHATUAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYIpaHHBIA yroj, TPEXTPaHHBIM Yroil, CKpPELIMBAIOLIUECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMM; YMEHHE MCIIONIb30BaTh MPH
pellleHnn 3a1ad U3ydeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TMOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHATHUAMH: IJIOUIAb (UTYphl, 00BEM (UTYDBI,
MHOT'OTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nUpamuaa, (urypa u HOBEPXHOCThH
BpallleHNs, LUWIMHIpP, KOHYC, map, cdepa, Iomags cepsl, IIomanb
MOBEPXHOCTU TNHMPaMHJbI, TMPU3MBI, KOHYyCa, IMJIMHIApPA, 00BEM KyOa,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEUYECHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
dbopMynupoBaTh ONpesesieHus u3yd4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NIWYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7ad; HAaXOIUTh TEOMETPUYCCKHE BEIUYHHBI (JJIHHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Y4eOHBIX
MIPEIMETOB M W3 PEATHHON JKH3HH, YMEHUE BBIYUCIIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METOJbI, B TOM YHCJIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

oJI00HBIX QUTyp

VYmMmenue ONCpUPOBATH MOHATUAMMU: MTPAMOYTOJIbHAA CUCTEMA KOOPAHWHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpA HAa YHCIIO, Pa3oKEeHHE BEKTOpa Mo Oasucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKIY
BCKTOpaMH; YMCHHEC HCII0JIb30BAaTh BeKTOpHBIfI u KOOp)IPIHaTHBIﬁ METO/
JUIS pEIICHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX

MPEAMETOB
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YMmenue BbIOMpaTh MOIXOMSIIMN METOX Ui pELIeHHs 3allauu;
[IOHUMaHUE 3HAYUMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIIECTBEHHBIX MpPOLECCOB M  SBICHHWM; YMEHHE pAaCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4eCKON HayKu

OTKPBITUA  POCCUUCKOH W  MHUPOBOU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panyonanenele  yucna. OOBIKHOBEHHbIE U JE€CATUYHBIE JpOOM, IPOLICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOU cremeHu. JleiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJlbHOW CTETIEeHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoOHaIbHBIM MoKazateseM. CBoiicTBa
' CTETIeHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuuHble U HATypaJIbHbIE JTOTapHUPMbI
JeiictBuTenpHble uncna. ApupMeTHyecKHe Oomnepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIKA M OIIEHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [enbie u 1poOHO-pallOHATbHBIE YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-palIMOHaNIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Martpwuiia CUCTEMBI TMHEWHBIX YpaBHEHUN. ONpeaenuTeh MaTPHUILhI




DOyHKINUK U TpaPUKH

OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
23 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Havana maTemaTnueckoro anaamsa
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX (HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxienne HanOOJbIIEro U HaUMEHbILEro 3HaYeHUs (PYHKIMM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepanuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — Benna
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpPALLECHUS




7.5 KoopauHatel 1 BEKTOPHI

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI JIJ151 YUEHUKA

Atanacsu JI.C., Byry3os B.®., Kagomues C.b. u np. YueOuuk «'eomerpust (6a30BbIil 1
yriyonennsiit ypoBau)10-11 kmacey: M.:IIpocsemienue, 2026r.
METOANUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIS.

1.I/IHQ)OpMaHHOHHO-MeTO,Z[I/IquKOC IIMCBMO 06 OCO6CHHOCT}IX IIperioaaBaHusA yqe6H0ro mpeamMceTa
«Marematuka» B 2026/2027 yaeObHOM Toay.
https://edsoo.ru/wp-content/uploads/2026/08/matematika.pdf

Paznen Meroaudeckue maTepuaiibl / MeTOIUYECKHE MOCOOHS M PEKOMEH/IAIIMK —

https://edsoo.ru/mr-matematika/

-Y4eOHO-MeToquIecKoe 00ecrieueHre IPEToIaBaHmsl MATEMAaTUKH (B TOM YHCIIE HAa YTITyOJICHHOM
ypoBHe). Cpennee oomee oopazoBanue. 10—11 kmaceer / E.A. bapakoBa. — Mocksa : DI’ BHY
«MHCTUTYT cofepKaHus U METOJIOB oOydeHus», 2024. — 26 ¢

-CuctemMa OIICHKM JOCTHXKEHUH TUIAHUPYEMBIX TPEIMETHBIX PE3yIbTaTOB OCBOCHHS Y4eOHOTO
npenMera «Matematuka». CpenHee obimiee oOpa3oBaHue : Mmeroanueckue pekomenmamuu / JI.O.
Pocnosa, E.E. AnekceeBa, E.B. bymko, .. Kapamosa ; mox pen. JI.O. PocinoBoii. — Mocksa :-
OI'BHY «MHCTUTYT comepkaHus U METOAOB 00yueHus», 2024. — 37 c.

-Peanuzanus npoduiabHOro 00y4eHus] TEXHOIOTHUECKOH (MH)XEHEPHOI) HAIIPaBICHHOCTH Ha YPOBHE
cpenHero obmero o6OpaszoBanus : Mertogudeckue pekomenmaruu / T.HO. Jlomakmna, H.B.
Bacunbuenko, A.1O. [lentun u ap. / mox pea. T.}O. Jlomakunoit. — Mocksa : ®I'BHY «UucTuTyT
CTpaTeruu pa3Butus oOpazoBanus», 2024. — 55 c.

-Matemaruka (yriyOneHHbI ypoBeHb). Peanuzammsa tpeboBanuii PI'OC cpeanero oOruiero
oOpa3zoBanus : MeTonudeckoe mocooue mist yuutens / JI.O. Pocnosa, E.E. AnekceeBa, E.B. by1iko ;
oz pex. JI.O. Pocnosoii. — Mocksa : ®I'BHY «M1CPO», 2023. - 92 c.

-Bupryanbhbie tabopaTopHbie padoTel / Matematuka — https://content.edsoo.ru/lab/

BuptyansHbie mabopaTopHble U NMpakTHYECKHE PabOThl HA YIiyOJIeHHOM YPOBHE OCHOBHOI'O OOIIETO
obpa3zoBanus / MaremaTrka. BupTyaibHbie 1abopaTopHble U MPaKTHUECKUE paboThI Ha yriyOJIeHHOM
YPOBHE CpeJIHEro 001ero oopa3oBaHus

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET.
OI'BHY «UHctutyr conepxkanus u MertomoB oOyuenus um. B.C. JlegHeBa» mocpencTBoM

pasMeleH:s MaTepuaJioB Ha OPHUIIMATBHBIX Pecypcax.


https://edsoo.ru/wp-content/uploads/2026/08/matematika.pdf
https://edsoo.ru/mr-matematika/
https://content.edsoo.ru/lab/

Caiir:

https://conepkanneodpazoBanus.pd

EJICOO: https://edsoo.ru/

BK: https://vk.com/instisro

MAKC: https://max.ru/instrao

Marepuansl npoekta «Hayka B perunonbi».https://go2phystech.ru/uchebnyeposobiya-frfsh/materialy-

programmy-nauka-v-regiony-ot-prepodavateley-mfti-ifizteh-litseya/



https://содержаниеобразования.рф/
https://edsoo.ru/
https://vk.com/instisro
https://max.ru/instrao
https://go2phystech.ru/uchebnyeposobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-ifizteh-litseya/
https://go2phystech.ru/uchebnyeposobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-ifizteh-litseya/
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