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HOACHUTEJBHAS 3AIIUCKA

PabGouass mporpamma yueOHoro mnpenmera «['eomerpusi» (yriryOJieHHbBIN
YPOBEHb, Ipe/IMeTHas 001acTh «MaTemaTuka 1 uHGOpMaTHKa») ISl 00yHarOITUXCS
10-11 wmaccoB AHOO «Axkagemudeckuid e «Bmammmupy»  (manee
COOTBETCTBEHHO — Pabovas mporpamma, Jlumei) pa3paboTaHa B COOTBETCTBHH C
TPEOOBAHUSIMU U C YUETOM:

- ®epnepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuu B
Poccuiickon @enepannmy;

- pacnopstxenust IIpaBurtenscrBa Poccuiickoit @eneparun ot 24.12.2013
Ne  2506-p «OO0 yrBepxkaeHuun KoHuenuuu pa3BUTHS MaTEMaTUYECKOIO
oOpazoBanus B Poccuiickoit denepanumny;

- mpukaza MunnpocBemenuss Poccum ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (EeAepaTbHOTO TOCYJIapCTBEHHOTO 0O0pa30BaTEIBHOIO CTaHAApTa
CpeaHero o01ero 00pa3zoBaHus C U3MEHEHUSIMU U 1onToIHeHUAMHE (nanee — PI'OC
COO);

- mpukaza Munnpocsemenuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkaenun Ilopsnka opraHu3alM W OCYHIECTBJICHHS 0O0pa3oBaTEbHOU
NEeATEIbHOCTH IO  OCHOBHBIM  00II€O0Opa3oBaTelNbHBIM  IporpaMmaM  —
oOpa3zoBaTeIbHBIM MpOrpaMMaM HauyajbHOTO OOIIEro, OCHOBHOTO OOIIEro u
CpeaHero o01ero 0opa3oBaHuUs;

- mpukaza MunmnpocBemenuss Poccum ot 18.05.2023 Ne 371 «O6
yTBepKIeHun (denepanbHO 00pa30BaTEeNbHON MPOTPAMMBI CPEIHEro O0O0IIero
o0pa3oBaHUs C U3BMEHEHUSIMH, BHECEHHBIMU TTpUKa3oM MuHmnpocseiienus: Poccuun
oT 22.06.2026 Ne 436;

- CII 2.4.2.4283-26 «CaHuUTapHO-MIUIEMUOJIOTHYECKAE TPEOOBaHUSI K
OpraHW3alisM BOCIUTAHUS U OOYYEHHS, OTIbIXa M O3JI0POBIICHUS JETEH W
MOJIOAEKH», YTBEPKACHHBIX MOCTAHOBIEHUEM TJIABHOIO CAHUTAPHOIO Bpaya OT
02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «l'uruenuueckrie HOpPMATUBBI M TpeOOBaHUS K
oOecrieueHn o0 6€30MacHOCTH U (KMJTH) OE3BPETHOCTH JTsl YEIOBEKa (PAaKTOPOB CPEIbl
OoOWTaHUs», YTBEP)KICHHBIX IMOCTAHOBJICHUEM TJIABHOTO CAHUTAPHOTO Bpada OT
28.01.2021 Ne 2;

- OCHOBHOM 00pa30BaTeJIbHONM MPOTPaMMBbl CPEIHETO OOIIEero 00pa3oBaHUs
JIunes (gamee — OOIT COO Jlurei);

- y4eOHOro TuTaHa cpemHero oOmiero oOpasoBanus Jlumes Ha TeKymIHiA
y4eOHBIH TOf;

- pabouelt nporpamMmmbl Bocriutanus Jluues;

- (QenepanpHO pabodeill mporpaMMbl CpeaHEro OOIIero o0pa3oBaHUS
«MaremaTtuka» (yriayOneHsbiii yposenb) ans 10-11 kmaccoB oOpa3oBaTelbHBIX
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OpraHu3alnii, BKIOYaroIen geaepanbHyio pabouyro mporpaMMy yueOHOro Kypca
«I'eomeTpus».

["'eomeTpus siBIsieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaK KaK O0OECIEYMBAET BO3MOXKHOCTb W3YYCHUS TUCIUIUINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO LIMKJIA.
[TockonbKy IOrM4ecKOe MBILUIEHUE, (POpMHUpPYEMOE PU U3YUEHUH 00yYarOIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JOKA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W ONPOBEPTaTh THIIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAJIbHBIX CIIOCOOHOCTEN 00yUarOIMXCs IPU U3YUEHUN
F€OMETPUU, KaK COCTaBISIOIIEH MpeaMeTHo obnactu «MaremaTuka U
uH(popMaTHKa» Yyepe3 00ecrneueHne BO3MOXKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
0oJee TIIyOOKUX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, CIIEUU(PUUHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCIIEHIHOTO MPO(EeCCHOHATIBHOTO 00pa30BaHus, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpnopuTeTHBIMM 3aJayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTU MUPOBOW KYyJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3y4yaTh
pa3HbIE SBJICHUS OKPY’KAKOLIEr0 MUpPa, 3HAHUE MMOHATHUIHOTO arapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

¢bopMupoBaHHE€  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn M yMEHHME HUX TPUMEHSTh, YMEHHs JOKa3blBaTh TEOPEMbl M HaXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCUOMATUKHU TIPU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJITOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSTh, IPOBOJUTD JOKA3aTEIbHBIE PACCYKICHHUS B XOI€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4ad C MPAKTUYECKUM COIEPIKAHHEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
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000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPKICHUI U POJIM aKCHOMATHKHU B TIPOBEJCHUH
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00yJaronIuXcsi, TO3HABATEILHON aKTHBHOCTH, MCCIICOBATEIHCKUAX
YMEHUH, KpUTUIHOCTH MBIIIICHUS, MHTEpEca K U3YUCHUIO TEOMETPHUH;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
YMEHHUSI paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICTTMPOBAHUS PEAbHBIX CHUTYyalllii, HCCIEJOBAHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALUU MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 «xmaccax sBimsroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Mnororpannukn», «Tema BpameHus», «BeKTOpsl MW  KOOPAWMHATHI B
MIPOCTPAHCTBEY, «JBIKEHHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMIY, PEJICBAHTHBIMU T€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJIEP>KaTEIbHBIM JMHHUIM Yy4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeaensercs He TOJIbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 110 Tojam obyuenus. Coaeprkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanabHoil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamiajiucb HEOJHOKpPAaTHO. OTO MO3BOJISIET OpPraHW30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATUSIMH M HABBIKAMU TTOCJICIOBATEIHHO U MOCTYNATENbHO, C
cOOJII0ICHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yJarOIMNXCsl, PACIIUPSIS U YTy OIsis
e€, 00pasys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnoBus g guddepeHnmanuu  00ydeHHS, MMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
U3YyYCeHHE TEOMETPHUHU KaK COCTAaBJISIONICH yaeOHOTo mpeaMeTa «MareMaTukay;

MOJITOTOBUTh OOYYAIONIMXCA K MPOJODKCHHIO HM3yUYEHUS MaTeMaTHKH C
y4u€ToM BBIOOpa Oynmymiel mpodeccuu, obOecnedrBas MPEEMCTBEHHOCTb MEXKITY
oOuM 1 podecCuoHaTBFHBIM 00Pa30BaAHUEM.

Ha wusyuenme yuebHoro kypca «l'eomerpusi» Ha YriayOJE€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS  CTE€peoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 aKCHOMAaTUYECKOM IIOCTPOCHHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUeECs,
IapajulesibHble W CKpeluuBarolmuecss npsmble. [Ipu3Haku CKpelumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IMTPOCTPAHCTBE: MTapalICIIbHBIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD MIPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MpoeKTHpoBaHUs. W300paxeHue
Guryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJl
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapauieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W MEPIECHANKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHINKYJIAPHOU IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 10 MIIOCKOCTH, MPOEKIUS (PUTYPBI HA TUIOCKOCTh. [leprneHIuKyIspHOCTb
TUIOCKOCTEMN: MPU3HAK TMEPIECHAUKYISIPHOCTH JBYX IUIOCKOCTEM. Teopema 0 TpEx
NIEPIICHIUKYJISIPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yIoJI, JUHEWHBIA YIOJI IBYTPAHHOIO yria. TpEXTpaHHBIM U MHOTOTPAHHBIE YIJIBL.
CBOICTBA IUTIOCKKUX YTJIOB MHOTOTPaHHOTO yria. CBOWCTBA IJIOCKUX U ABYIPAHHBIX
YIJIOB TPEXTPAHHOTO yruia. TeopeMbl KOCUHYCOB M CUHYCOB JIJIs1 TPEXTPAHHOTO yTJIA.

MHororpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAsS OBEPXHOCTh MPU3MBI.
[Tapayuenenunen, npsiMOYTOJIbHBIN MMapajuleNeuIe] U ero ceoicTea. Kparyaiimue
IIyTM Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiutepa. IIpoctpancTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronbpHasi nupamMuja, MpaBUIbHAs U yCECUEHHAsS
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPaBHIBHOW MHpPaAMUIBL.
[IpaBunbpHBIE MHOTOIPAaHHMKHU: IIpaBWJIbHAs NPHU3Ma W INPAaBWIbHAs INHPaAMUJA,
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IpaBUJIbHAs TPEYTOJIbHAS IUpaMua U MpaBUIIbHBIN TETpasap, Ky0. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’3Ap, JOAEKAIP U HKOCAIP.

Bbruncnenne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMOW MPU3MBI,
IJIOLIAb OCHOBaHUH, TeoOpeMa 0 OOKOBOI MOBEPXHOCTH MPAMOM pu3Msl. [Inomans
OOKOBOIl MOBEPXHOCTHM M TOBEPXHOCTH MPABUJIBHOW MHUPaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3lnoKEHHMM BEKTOpAa IO TPEM
HEKOMIUIAaHApHbIM  BekTopaM. IIpsmoyrosibHass  cucreMa  KOOpAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalenus

[ToHsiTHSA: IMIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKas MOBEPXHOCTD,
chepuueckas MOBEPXHOCTb, oOOpasyriue noBepxHocTel. Tena BpaleHus:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepsl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o00paxkeHre Ten BpallleHus Ha
riockocTy. Pa3Béprka nunuuapa u konyca. Cummerpus cepsl 1 mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Tapajiienienumneaa M cienctsus u3 Heé. OO0bEM mpsiMod U
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
CErMEHTA.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTeio. [loHATHE MHOTOrpaHHUKA,
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OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpalICHUS.

[Tnomanp MoOBEpXHOCTH LMJIMHJIpA, KOHyca, MJIOM@aab cepbl U €€ yacTew.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momobus, romoreTus. Perienue 3amad Ha
IJIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

ITocTpoeHue ceyeHnii MHOIOTPAHHUKOB U TEJI BPALICHUS: CEUYEHUs LIWJINHIpA
(mapanyenbHO W TMEPHEHAMKYJISIPHO OCH), CEUEHHUs KOHyca (MapaljiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEYEHUS 11apa, METOAbI TOCTPOECHUS
CEYEHUI: METOJ| CIIE0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUSA, METOJ IIEPEHOCA
CEKYILEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOIO yMHOXKeHudA. IIpsmoyrosbHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHarel BekTopa. PasiioxkeHne BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/ IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBUKEHUS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[BKeHUsS U PaBEHCTBO (Quryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMWXEHUN: TapauiebHBIA TEpPEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.
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INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIUCKOTO 00IIECTBA, MPEJCTABICHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHUN, MPOIEAYD
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe),  yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE JTUX JOCTIDKCHMM B JPYTHX HAyKax, TEXHOJOTHUSX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESTEIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYTyIIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKJIIOUAs SCTETHKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCyKIeHU, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acCIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370POBOE MHTAaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA H
OTIIbIXa, peryisipHas (U3NYECKash aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) TpyoBOE BocniuTaHME:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyabiM  chepamM  TPOPECCHOHATBHON  NESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeld mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
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TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKUM3HHM, TOTOBHOCTh K AKTUBHOMY
Y4acCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1ad MaTeMaTHIECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHNMAHWE BIIASHHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpe/bl, OCO3HaHUE III00aIbHOTO XapaKTepa IKOJOTUUECKUX MPoOJIeM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3ajgad B 00JacTu
OKpY XKaromel cpepl, IIAHUPOBAHWE ITIOCTYNIKOB M OIICHKA WX BO3MOJKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTeMAaTHIECKOU
HAyKH Kak cepbl 4eTOBEUCCKOM IeATeILHOCTH, STANOB €€ pa3BUTHS H 3HAUUMOCTH
JUTSL pa3BUTHS ITUBWIN3AIH, OBJIAJACHHUE SI3IKOM MaTEMAaTHKH U MaTeMaTHIECKOU
KYJIbTYpOI Kak CPeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISATH IPOCKTHYIO
U UCCJIeIOBATEIBCKYIO JIEATEbHOCTh MHANBUAYAIBHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBIABJIITD U XapaKTEpU30BaTh CYILIECTBEHHBIE INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIUPOBAThH
OINpEJENeHHs MOHATUNA, YCTAHABIMBATh CYLIECTBEHHbIN NMPU3HAK KiacCU(UKAIUH,
OCHOBAaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyJIHpPOBaTbH U  NPeoOpa3oBBIBATH  CY)KJICHUS:
YTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;

BBIABIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MPEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JeJaTh BBIBOABI C HCIIOJb30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3AKIFOUEHUN 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEJIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE€ M OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelieHus y4eOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapHAHTOB PEILIEHMS, BHIOMpPATh HauOoJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BbIJIEJICHHBIX KPUTEPUEB).
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Bba3oBble uccienoBarebckue AeCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEILCKUM WHCTPYMEHT IO3HAHUS,
dbopMyupoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYHE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBaHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBICHHUS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEKTaMU, sIBJICHUSIMH, IIPOIECCAMU;

CaMOCTOSITENIbHO (OpMYyIHpOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
NPOBENEHHOTO  HAOMIOJIEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCa, A TAKXKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HH(POPMALINIO PA3TUYHBIX BUJIOB U (hOpM
MIpEeCTaBIICHHUS;

CTPYKTYpUpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIIEHO
c(hopMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEpPCAJbHbIE yYeOHbIEe 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
W THCHbMEHHBIX TEKCTaX, JaBaThb IOSICHEHHS [0 XOJAYy pEILICHUs 3a/1auu,
KOMMEHTUPOBATH MMOJTYyUYECHHBIN pe3yJIbTarT;

B X0Ji€ 0OCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYkKIaeMON TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pElIeHUs, COIMOCTAaBIISITh CBOM CYXIEHUS C CYXKICHUSIMHU APYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyJIMpPOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (OpMAT BBICTYIUICHUS C Y4€TOM 3a/1ad
MpPE3eHTAIlMK U OCOOCHHOCTEN ayTUTOPHUHU.
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PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM HH(MOPMAITHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpolLecca M pe3yibTaTa penieHus
MaTeMaTUYECKOM 3a4a4u;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIN U YCIOBUSAM, OOBACHATH PUUUHBI
JOCTHKEHHSI WIM HEIOCTUIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHasl 1eATEJIBHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mMpU pelIeHHH Y4YeOHbIX 3a7ady, NPUHUMATh 1elb COBMECTHOU
NeSATEebHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BU/JIBI pa0OT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001aTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyHHOBBIX (opMax padoThl (00CyxkAeHUS, OOMEH MHEHHUH,
«MO3TOBBIE LITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATh
CBOM JEUCTBUS C APYTUMHU YI€HAMU KOMaH/bl, OIEHUBATh KA4€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEpUsM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aUMOJIEUCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MMPOBEJICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;
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CBOOOJIHO  OINEpUPOBATh MOHSITUAMH, CBA3AHHBIMU C yrjaMH B
MPOCTPAHCTBE: MEXJY MPSMBIMU B TPOCTPAHCTBE, MEXKIY NPSIMOUA H
MJI0CKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUJbl MHOTOTPAHHUKOB (IMpU3Ma,
nupamua, NpsSMOYTOJIbHBIN Mapaienenunena, Kyo);

KJacCU(PUIIMPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJHO  ONEpPUPOBATh TMOHSATUSMH, CBSI3AHHBIMU C  CEUYCHHUEM
MHOT'OTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJIHATD napajiesibHOE, LEHTPaIbHOE u OpTOTOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP HA TUNIOCKOCTD, BHITTOIHATH U300paskeHus GUryp Ha
MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOIPAHHUKOB PAa3IMYHBIMU METOJIaMH, BBITIOIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMu/ia), FTEOMETPUUYECKUX TeJ C TPUMEHEeHHEM (HOopMYIT,;

CBOOOJIHO OINEpPUPOBATH MOHATUSMH: CHUMMETPUS B MPOCTPAHCTBE, LICHTP,
OCh ¥ TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUHU (PUTYPBHI;
CBOOOJTHO OIEpPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJTHSTD JICUCTBUS HaJl BEKTOPaMHU;

pemarh 3aJadyd Ha JOKa3aTeJIbCTBO MATEMATHUYECKUX OTHOIICHUN W
HaX0JI€HUE T€OMETPUUYECKUX BETUUYHNH, TPUMEHSISI U3BECTHBIE METO/IBI ITPU
pEelIeHNd MaTEMaTHYECKUX 3a/ad MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIO’)KHOCTH;

NPUMEHSTh TPOCTEHIIME TPOTrpaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;
W3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (Qurypax, MpeACTABICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJydeHHbIE 3HAHUS HAa TIPaKTHUKE: CpaBHUBATh U
aHaJIM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSITh HU3yUYCHHBIE MOHATHUS B
mporecce TMOMCKA  peIIeHUusT MaTeMaTU4ecKd  CPOopMyIHpPOBAHHOMN
poOIeMBbI, MOJAEIUPOBATh pEaJbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHbBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYUNH;
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HMCTb HPCACTABJICHHA 00 OCHOBHBIX JTaItax pasBUTUA TI'COMCTPHH KaK
COCTaBHOM YacTH (bYHI[aMeHTa Pa3BUTHUA TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiics HayIuTCs:

CBOOOJHO ONEPUPOBATh IMOHATUSMH, CBSA3aHHBIMU C LMJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
IIOJIyYECHHUS;

OIIEpUPOBATh MOHATHUAMM, CBSI3aHHBIMH C TEJIAMM BPALCHUS: LIWIMHIPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Teda BpauleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSACHATH CIIOCOOBI OJIyYEHHSI TeJl BpAlCHUS;

KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpalllCHMS,
O0OBEMBI U IUIOMIAI MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJl BpAalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3AHHBIMH C KOMOMHAIUSAMU TEJ
BpallleHUsI U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
OINKCaHHBIM OKOJIO cdepbl, cepa, BIIMCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpalCHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxaTb H3ydaeMble (UIYpbl, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACcTaBICHHYI0 Ha
YEpTEKax U PUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIuy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pemarh reOMETPUYECKHE 3314l Ha BBIYUCICHUE YIJIOB MEXIY NPSIMBIMUA U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSAMH, CBSI3AHHBIMU C JIBDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBIMIOJHATh HM300paKEHUST MHOTOTPAHHMKOB M TeJl BpallleHUs Mpu
[IapajuIeIbHOM — IIEPEHOCE, LEHTPAIBbHOM CUMMETPHH, 3€PKAJIBHOU
CUMMETPUH, NIPU TIOBOPOTE BOKPYT MPSIMON, IpeoOpa3oBaHus o 100us;
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CTPOUTH CEYEHHSI MHOTOTPAHHUKOB WM TEJl BPAUICHHUS: CEUEHUs LWIMHAPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYyca (TapasuiebHbIe
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPIINHY ), CEUEHUS Iapa;
MCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIEIO0B, METOJ
BHYTPEHHETO TPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH IOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuueckre (akThl IS PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peliaTh 3aJa4d Ha JOKAa3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XJCHUE T€OMETPUUECKUX BEITUYMH;

IPUMEHATH MPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHKAIIUOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MIPUMEHSATH MMOJYYEHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
M OLICHUBAaTh pPEAIbHBIE CUTYAIlUW, MPUMEHITh HM3YUYCHHBIC TMOHSTHS,
TEOpPEMBbI, CBOMCTBAa B IIPOLIECCE I[IOUCKA pPELUICHUS MaTeMaTU4YeCKU
chOpMyITUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FeOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ainreOpbl, peniaTth
IPAKTUYECKUE 3aJ1a4d, CBS3aHHBIE C HAXO0XICHHUEM T€OMETPUUYECKUX
BEJINYMH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

16

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Koutpoabupie  Mpaxruyeckue o0pa3oBaTe/bHbIC
padoThbI padoThI pecypenI
1 BBeneHue B ctepeoMeTpuio 23 1
9 B3anMHOe pacnionoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B 3
IIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTiibl 1 paccTosTHUS 16 1
MHororpanHuku 7 1
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, o0o011eHue U cucTeMaTh3anus 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne i/ P Konrposbnbie IIpakTHyeckue (upp )
NpOrpamMmbl Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 AHanuTH4eckasi reoMeTpus 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 O6bEM MHOTOTpaHHHKA 17
Tena BpameHus 24
5 [Tnomaay moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEeHue, 06001IeHNE 1 17 5
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

18

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, MapajlIeIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
U3YYEeHUS

DJIEeKTPOHHbIE
uugpossie
o0pa3oBaTtejibHbIE

pecypchbl

[lonsATHS cCTEpeOMETpUN: TOUKA, TIpsMas,
IUIOCKOCTB, MPOCTPAaHCTBO. OCHOBHBIE
IpaBuUJia U300paKEHMsI Ha PUCYHKE
TUIOCKOCTH, MapaJUICIbHBIX MPSMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIuecs npsMasi U TIO0CKOCTh;
HOJYIPOCTPAHCTBO

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroInecs npsiMasi U TIO0CKOCTh;
HOJYPOCTPAHCTBO

MHororpaHHUKH, H300pakeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 00bEKTOB
MHororpaHHUKH, H300paKeHNE

MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINUX 00OBEKTOB
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AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
ciencTBus u3 HUX. CriocoObl 3a1aHUS
IPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U IIOCKOCTEH

10

N306paxkenue ceuenuit nupamuibl, kyoda
Y [IPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
HOJTY4EHHBIX TIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUCHUN
Pa3HBIMU IIBETAMH

11

12

13

N306paxkenue ceueHuit nupamuibl, kyoda
Y [IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTpOSHHBIX CEUCHUN
pa3HBIMU IIBETAMH

N3o06paxkenue ceuenuit nupamuibl, kyoda
¥ TIPU3MBI, KOTOPBIE MTPOXOIAT YePe3 UX
pEbpa. N3o0paskeHue nepecedeHus
HOJTY4EHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUECHHUI
Pa3sHbBIMH IBETaAMU

N3o6pakenue ceueHuil nupamusl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAST YEPE3 UX
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14

p€6pa. N3o0pakeHue nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEH.
PackpammBanye moCTpOCHHBIX CEUCHHUH
pa3HBIMU IIBETaMHU

Merton ciaenoB sl TOCTPOCHUS CEUCHMI

15

MeTton ciie10B [U1sl IOCTPOEHUS CEUEHUM.

CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEMN

16

MeTton ciie1oB [UIsl IOCTPOSHUS CEUEHUI.

CBolicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTER

17

18

19

20

[TocTpoeHue ceyeHuit B mupamuse, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX qepTemei/'I " 3aI1MCh 1I1aroB
HOCTPOCHHUSI

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEkKEH U 3aIKCh I1aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEXKEHN U 3alUCh L1aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEkKEH U 3alHUCh L1aroB
IIOCTPOEHUS
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21

22

23

[ToBTOpenue mianumerpun: Teopema o
PONOPIHUOHATBHBIX oTpe3kax. [Tomobue
TPEYTOJIbHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUsIX Ha
BBIHOCHBIX uepTekax. Mcropus pa3Butus
MJIAHUMETPUHU U CTEPEOMETPUHU

KoHTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHOE pacnoyioxKeHUe NpsIMbIX B
npoctpancTBe. CKpelBaroIuecs
npsMele. [Ipu3Haku ckpetmBaromuxcs
npsameix. [TapamienbHble npsmble B
IPOCTPaHCTBE

25

26

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMO MapajuleIbHON
JIAHHOM TPSIMOM, IPOXOIAIIECH uepes
TOYKY IPOCTPAHCTBA U HE JIeXkKALIEH Ha
JIaHHOM IpsIMOM. JIeMMa 0 nepeceueHnn
NapauIEIbHBIX IPAMBIX IIJIOCKOCTBIO
[TapamiensHOCTB Tpex MpsAMBIX. Teopema

0 TpEX MapasuleNbHbIX NpsAMBIX. Teopema
0 CKpEUIMBAOLINXCS MPSIMBIX

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBaHus. M300pakeHne pa3HbIX
buryp B mapauienbHON MPOSKIIUU
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28

29

30

31

32

33

[lenTpanbHast MpoeKIus. YToJi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY MPSMBIMU

3agauu Ha JO0KA3aTeNbCTBO U
UCCIIEIOBaHKE, CBSI3aHHbIE C
PAacIIOIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE

[TonsiTHs: MapaiaeNnbHOCTh NPSAMON U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
napauIeTbHOCTU MPSIMOU U TNIOCKOCTH.
CBoiicTBa napayyIeIbHOCTH NPAMOU U
IJIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BBIYHMCIICHUC
1 J0Ka3aTCjIbCTBO, CBA3aHHBIC C
MapaiCJIbHOCTBIO IIPAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE

ITocTpoeHue ceyenus, IPOXOaAILIEro
yepes JaHHYH0 IPSIMYI0 Ha YepTexe U
[apajuIeIbHOTO APYrou npsamMon. Pacyér
OTHOLLEHUN

[TapannenpHast npoeKUHsl, IPUMEHECHHE
JUTSI TIOCTPOEHUS ceueHU Ky0Oa 1
napaenenunena. CBoicTea
napajuiejaenuneaa u npu3Msl

34

[TapannensHble m1ockocTH. [Ipu3Haku
MapauIeIbHOCTU JBYX IUIOCKOCTEH

35

TeopeMa 0 MMapaJuICIIbHOCTHU U
CANMHCTBCHHOCTH ITJIOCKOCTH,




23

36

37

38

MPOXOJIAILIECH Yepe3 TOUKY, HE
MIPUHAJICHKALLYIO TAHHOMW TIOCKOCTH U
CJIIEJCTBUS U3 HEE

CBolicTBa napauiesIbHBIX INIOCKOCTEH: O
NapauIeIbHOCTH MPSIMBIX TIEPEeCeUCHUS
MIPHU TIEPECEUCHUHN JIBYX TMapalIeIbHBIX
IIJIOCKOCTEM TpeThben

CBolicTBa mapauiesIbHbIX IJIOCKOCTEH:
00 oTpe3kax napajuieIbHbIX MPSMBIX,
3aKTFOYEHHBIX MEX1y MapaieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEYCHUH TIPSIMOM ¢
JIBYMsI MTapajIeTbHBIMU TI0CKOCTSIMU

[ToBTopenue: Teopema ITudaropa na
IJIOCKOCTH

39

[IoBTOpEHUE: TPUTOHOMETPHUSL
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

CgoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napaenenunena

Brerancnenue giuH OTPE3KOB B Ky6e u
MNpAMOYT'OJIbHOM IIapaJJICIICTIUIIC/IC

42

[IepnieHIUKYIAPHOCTH NPSAMOU U
mockocTy. [Ipru3nak
NEPHEHIUKYIISIPHOCTHU IIPSIMOMN U
IIJIOCKOCTH

43

[lepnenauKyIIpPHOCTD MPSAMOM U
mockocTH. [Ipru3Hak
NEePHEHAUKYIISIPHOCTH MIPSIMOMN U
IIJIOCKOCTH
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Teopema o CyllleCTBOBAaHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOISALLIEH

44 yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHIUKYISIPHOM K IIIOCKOCTH

45 [TnockocT U nepreHANKYJIIpHbIE UM
IpsIMble B MHOI'OI'paHHHMKaX

46 [TnockocT U nepreHANKYIJIIpHbIE UM
npsIMble B MHOT'OIpaHHHMKaX
[leprieHauKyIISIp ¥ HAKJIOHHASL.

47 [TocTpoenue neprneHIuKysapa U3 TOYKU
Ha MPAMYIO
[TepnieHMKyAp U HAKIOHHASL.

48 [TocTpoenue nepneHuKysipa u3 TOUYKU
Ha MPAMYIO

49 Teopema o0 TpEX NepHEeHIUKYIIApaX
(mpsimast u oOpaTHast)

50 TeopeMa 0 TpEX NepHeHANKYISIPax
(mpsimast 1 oOpartHas)

51 Yron Mmexay CKpenyBarmuMuUCs
PSIMBIMH
[Touck nepneHANKYJIIAPHBIX MPSIMBIX C

52 MIOMOUIBIO NEPIIEHANKYIIIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOESKTUPOBAHHE
[Toctpoenue ceuenuii kyba, mpU3MBbI,

54 MPaBWJILHON MTUPAMHUJIBI C TTOMOIIBIO

OpPTOTOHAJILHON IPOEKIINU
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55

56

57

[TocTpoenue ceueHuit kyoa, MpU3MBI,
IIPABWJIBHOM MUPaMU/IbI C IOMOIIBIO
OPTOrOHAJILHOU IIPOEKIIUU
CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO M1ockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHUKAX

[Tpu3Hak neprneHIuKyIIPHOCTH MPSIMON
U TUIOCKOCTH KaK CIIEZICTBHE CUMMETPUH

58

59

60

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU 10 INIOCKOCTH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH
Crioco0bl OITyCTUTH TIEPIICHIUKYJISPHI:
CUMMETpHUS1, CABUT TOUYKH I10
napasuieibHON psMoi

61

62

63

64

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KonrtponsHas padora "B3anmuoe

p p

pacroyio)KeHne MPSIMBIX U TIJIOCKOCTEH B
npoctpaHcTae"”

[ToBTOpEHME: yroa Mexay NpsSMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[loBTOpEHME: Yyroa MexIy
CKPELIMBAIOIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE
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65

66

I'eomeTpruyeckue METOABI BEIUUCIICHHUS
yrIijla MEeXAy NpsSIMBIMU B
MHOT'OI'PAaHHHUKAX

JByrpanubiii yroj. CBONCTBO JUHEHMHBIX
YIJIOB IBYT'PAHHOTO yriia

67

IlepnienquKyJIApHBIE NIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYJIISPHBIX
MIJIOCKOCTEH

68

[Ipu3Hak nepnesuKyIsIpHOCTH
IJIOCKOCTEW; TeOpeMa O MPSMOMN
IIEPECEUEHMS ABYX IIJIOCKOCTEN
NEPIEHIUKYJISPHBIX TPEThEN MIOCKOCTH

69

70

71

[IpsiMoyrobpHBII Mapauienenunesn; Kyo;
U3MEpEHMS], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiesenunesia

Teopema 0 AMaroHany NpSMOYTOJBHOTO
napaJuleIenuIea U CIEACTBUE U3 HEE
CrepeomeTpuuecKue 1 MPUKIIaTHbIC
3a/1a4M, CBA3aHHBIE CO B3aMHbBIM
PacIoI0KEHUEM NPSMBIX U TNIOCKOCTH

72

[ToBTOpEHME: CKpENUBAIOIIMECS
MpsaMbIC, TaPpAJJICTIBbHBIC IINIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'PaHHUKAX

73

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHUE
MEX/1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX
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74

75

76

PaccTosiHME OT TOUKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 110 IIIOCKOCTH

Brruuciienre pacCTosiTHUN MEXITY
CKPEIIUBAIOIIUMHUCS MPSIMBIMU C
MOMOMUIBIO IEPIIEHINKYISIPHON
IJIOCKOCTH

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JIs
TpeXIrpaHHbIX yrioB. Teopema
[Tucdaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JJIs TPEXTPAHHOTO yTIiia

7

DNeMEeHTHI ChEPUIECKON TeOMETPHUH:
reoJIe3nYeCKue JINHUU Ha 3emiie

78

79

KonTpoapHas padota "Yriisl u
paccrosiHus"

CucreMmarusanys 3HaHHH
"MHOrorpaHHyK ¥ €ro 3JIeMeHTHI"

80

IInpamua. Buner nupamun. IpaBuneHas
nupamuia

81

82

[Ipu3ma. IIpsamas u HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

[IpsiMo#t mapaienenunen,
OpSMOYTOJIbHBIN Mapanenenunen, Kyo

83

Brimykiible MHOrOrpanauku. Teopema
Ditnepa

84

85

Brinykisie MHOrorpanauku. Teopema
Oiinepa. [IpaBunpHbIe U
MOJTYTIPaBHIILHBIE MHOTOTPAaHHUKHI

KonTtponbHas padora "MHuororpaHHUKH"
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ITousrue BCKTOpa Ha IJIOCKOCTHU U B

86 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 PazHoCTh BEKTOpOB 1
89 [TpaBuno mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
PaznoxeHnne BekTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JIGKAIUX B OJTHON 1
TUIOCKOCTH
92 CkansipHO€ NpOU3BEICHUE 1
93 Brraucnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
96 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1
98 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
100 HToroBast KOHTpOJIbHAsA paboTa 1
101 Hroroas koHTpoapHas pabora 1
102 O00011IeHNE U CUCTEMATHU3AIMs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC
KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara uugpossie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[ToBTOpenue tems! "Koopaunatst
1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTpaHcTBe"
9 [ToBTOpenue tems! "CkanspHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 IToBTOpeHME TeMsl "Bpruncienue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHHE IPAMOI, 1
MPOXOJIAIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHKE
9 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHNE
10 AHanuTHYECKHe METO/IbI pacuéTa yria 1
MEXly MPSMBIMH B MHOTOIpaHHUKAX
1 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEX]y TNIOCKOCTSIMU B MHOTOTpPaHHHUKaX
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®dopmysia pacCTOSHUS OT TOUKH J10

12 MJIOCKOCTH B KOOPIMHATAX

13 Haxoxnenve paccTosHUN OT TOYKH 10
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTositHUM OT TOYKHU J10
MJIOCKOCTH B IPABUWIJIBHOW MUPAMU/IE

15 KoHTtposbHas pabota "AHamuTH4yecKas
reoMerpust"”

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHBIC TJIOCKOCTH, IepeceyeHuUst
HPSIMBIX U IIJIOCKOCTEMN

19 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
napajjielbHble CEYEHUs

20 [TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:
pacu€T OTHOLIECHHI
[TapannenbHble NpAMbIE U MIIIOCKOCTH:

21 YTJIBI MEX]TY CKPEIIUBAIOIIIUMHUCS
PSIMBIMHU
[lepnienquKynsipHbIE IPSMBIE U

99 MJIOCKOCTH: CTaHIAPTHBIE Maphl

NEPNCHAUKYIISIPHBIX IJIOCKOCTEH U
MMPAMBIX, CAMMCETPHHU MHOT'OI'PAHHHUKOB
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23

24

25

[leprieHquKyIsIpHBIE TIPSIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYISIpax
[leprieHquKyIsIpHBIE TIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS UIUH B
MHOTOTpaHHHUKaX

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAIEH, COOOpaKEHUS 1O 100MsI

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JISI
TJI0IAIEH, COOOpaKEHUS 1O 100MsI

27

28

29

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

[Tnomany ce4eHnit MHOTOTPAaHHUKOB:
TUIONIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
[Tnomany ceueHnit MHOTOTPAaHHUKOB:
TUIONIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Moao0us

30

KonTponbHnas padora "[loBropenue:
MHOT'OT'PaHHHUKH, CEUEHHS
MHOTOTPaHHHUKOB"

31

32

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napajureieumne/a

3anaun 06 yaABOCHUU Ky0a, O
KBaJipatype Ky0a; 0 TPUCEKIINH yria
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33

34

35

CrepeoMeTpUYecKHe 3a/1aull, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napajuiesenumnesaa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MpAMOYT'OJIbBHOI'O
napauicicnuicaa

O0BEM TIPSIMON MPU3MBI

36

37

38

CrepeomeTpuiecKue 3a/1auu, CBI3aHHBIC
C BBIYUCIICHUEM 00BEMOB MPSAMOIA
[IPU3MBI

[TpukinaaHbie 3a/1a4M, CBSI3aHHBIC C
00BEMOM MIPSMOM TPU3MBI

Brerurcnenue 00bEMOB TEJI ¢ TTOMOIIBIO

onpeaenéHHoro unrerpaia. Oobpém
HAKJIOHHOM MPU3MBI

39

Brranciaenne 00bEMOB TEI ¢ TOMOILBIO
onpenenéHHoro uuterpaiga. Oobém
HI/IpaMI/I)II)I

40

41

42

®opmyna 00bEMa MUPaMUABI.
OTtHomeHrne 00bEMOB TUPAMUTL C
00LINM yIJIOM

®dopmyia 00bEMa MUPaMHIBL.
OTtHomeHne 06beMOB MUPAMUJL C
O0LINM yIJIOM

CrepeoMeTpuueckre 3aJau, CBI3aHHbIE
¢ 00bEMaMM HAKJIOHHOW MPU3MBI

43

CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC
¢ 00bEMaMH MUPaMUIbI
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[Tpuknagueie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBI3aHHBIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun 1mo Teme "OObEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM MUPAMUJIbI

16 [Ipumenenne 00bEMOB. Brruncienne
paccTosiHUS A0 IUIOCKOCTH

47 KonTpomnpHas padora "O0beM
MHOTOTrpaHHHKaA"
[{unuHapuyeckas MOBEPXHOCTb,

48 o0pa3yronye HWIHHIPHYECKON
MOBEPXHOCTHU

49 umuaap. [psamoi KpyroBon HUIUHAP.
[Tnomane MOBEPXHOCTH IIMJIMHIPA

50 Konnueckast moBepXHOCTh, 00Opa3yroire
KOHHYECKOW IoBepXHOCTU. KOoHyC

51 CeueHue KOHYyca MIOCKOCTBIO,
napajie’IbHON MIOCKOCTH OCHOBaHUS

59 VYceuénnslii konyc. M300paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tomane 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomaas OOKOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa
CrepeomMeTprUYEeCKHE 3a/1a4l HA

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,

IIOCTPOCHHUEM CEUEHUN LIWINHIPA,
KOHyca
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56

57

58

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYyCa

[Ipuknagabie 3a1a41, CBSI3aHHBIE C
ATUHAPOM

[Ipuknagabie 3a1a4n, CBSI3aHHBIE C
ATUHAPOM

59

60

61

Cdepa u map

[Tepeceuenue chepsl U mapa ¢
wIockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 M300paskeHue mapa

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj u n3o0paxenue mapa

62

63

64

VYpaBuenue chepsl. [Lnomans chepst u
e€ yacrei

Cummetpus cdepsl 1 mapa
CrepeomeTpryuecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,

CBsI3aHHBIE CO chepoit U apom,
MIOCTPOECHUEM UX CEYEHHH MJIOCKOCTBIO

65

CrepeomMeTpruYECKHE 3a/1a4l HA
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U Mapom,
MOCTPOEHUEM UX CEUEHHUH MIIOCKOCTHIO

66

[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom
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[ToBTOpEHME: OKPYKHOCTH Ha

67 TUIOCKOCTH, BBIYHCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIC TTOI00US

68 Pasznuynble KOMOMHALIMY TeJl BpallleHus
Y MHOTOTPaHHUKOB

69 3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

70 3anauu o teme "Tena U MOBEPXHOCTH
BparnieHus"

71 KoHTtposbhas padora "Tena u
MOBEPXHOCTHU BpalieHus"

7 O0béMm mmuHIpa. Teopema 06 00bEMe
IPSIMOTO ITWJTHH]IPA
Brraucnenue 00bEMOB TN ¢ TOMOIIBIO

73 onpeaenéaHoro uarerpaita. Oobpém
KOHyca

74 [Tnomanu 60KOBOH U MOMHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC

75 C BBIYUCIIEHHEM 00BEMOB IMITUHPA,
KOHycCa

76 [Tpuknanueie 3agaun mo Teme "OObEMBI
Y TUTOIIaAN TOBEpXHOCTEN Ten"
OO0BéM 11apa U MapoOBOTO CEKTOPA.

77 Teopema 06 06béMme tapa. [Lnomans

cheprl. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BEIYHCIIEHHEM 00BEMOB
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78

79

80

rapa, IapoBOro CerMeHTa U MIapoBOro
CeKTopa

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
momaso cepbl. COOTHOMIEHUS
MEXIY TIJIOIIAISIMHA TOBEPXHOCTEH U
00bEMaMH MOTOOHBIX TEI

[TotoOHBIE TeIa B MPOCTPAHCTRE.
N3menenne o0bEMa Mpu o 1001 u.
CrepeoMeTprIeCKUe 3a/1a4H, CBA3aHHBIC
C BBIYHCIEHHEM 00BEMOB TEN U
IJIOIIAJEeH TOBEPXHOCTEN

KoHntpoinbnas padota "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

81

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxxenus. [IBUKeHUs U PAaBEHCTBO
¢uryp. OOmne cBoHCTBa IBUKEHUIN

82

Bubl nBrkeHMil: napaieIbHbIN
MEPEHOC, IEHTPAIIbHAs! CHMMETPHUS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

83

84

[TpeoOpazoBanus nmonobus. [psmas u
cthepa Diinepa

I'eomeTrpuueckue 3a1aun Ha
MPUMEHEHUE JBUKCHUS

85

Kontponbnas padota "BekTops! B
npoctpaHcTae"”
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86

O6o6matomee moropenue 11 monsTHi
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"IlapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

88

89

90

91

92

O6o6matomee moropenue 11 moHsTHi
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"BexTops! B mpocTpaHcTee"

O6o6matomee moropenue 11 moHsTHI
U METoJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"BexTops! B mpocTpaHcTee"

O6o6matomee moropenue 11 moHsTHI
U METoJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlUs 3HAHUI:
"O06beM MHOTOrpaHHUKA"

Ob6o6maromee noropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUM:
"O6beM MHOTOrpaHHUKa"

Ob6o6maromee nopropenue 11 nonsTuit
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"ITnomaan MOBEPXHOCTU U O0BEMBI
KpyTJbIX Ten"

Ob6o6maromiee nosropenue 11 nonstuit
¥ METOJI0B Kypca reomerpun 10-11
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93

KJIACCOB, CHCTEMATH3aI1s 3HAHUMH:
"TTnomaamu MOBEPXHOCTU U O0BEMBI
KpYyIibIX Ten"

HroroBast KoHTpoJIbHAs paboTa

94

95

96

Wrorosas KoHTpoJBbHAS paboTa

[ToBTOpEeHHE, 0600IICHUE U
CHCTEMAaTHU3alNs 3HAHUI

Wcropus pa3BuTus CTEPEOMETPUU KaK
HaYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT U

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropust pa3BUTHS CTEPEOMETPUH KAK
HAYKH U €€ POJIb B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropust pazBUTHS CTEPEOMETPUH KAK
HAYKH U €€ POJIb B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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101

102

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX 1
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMble peAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeIbHON NPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yjabTarta
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [TpuMeHATh aKCHMOMBI CTEPEOMETPUH U CIEJICTBHS U3 HUX NP pPEIIEHUU
' reOMEeTPUUECKUX 3a]a4
73 OnepupoBaTh MOHATUSAMH: TaPAJUICTBHOCTh W TEPIEHIUKYJISIPHOCTD
' OPSMBIX U IIOCKOCTEH
74 KnaccugunupoBars B3auMHOE pacrioyioK€HUE HPSIMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUAMU: JABYI'PaHHbIN YroJ, I'paHd JBYTPaHHOIO yrija,
7.5 peOpo ABYIpaHHOIO yria, TUHEWHBIA yroJl JBYTPaHHOIO yIia, rpagycHast
Mepa JIByTPaHHOTO yria
76 OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHHK, BBIMTYKIBIA W HEBBITYKJIBIA
' MHOT'OI'PAaHHHMK, 3JIEMEHThI MHOTOTPaHHUKA, MIPaBHJIbHBIH MHOTOI'paHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TMHpaMuia, MpH3Ma,
' IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccupunupoBarb  MHOTOrpaHHMKH, BBIOMpass  OCHOBaHUS  JUId
78 Kinaccupukanuy  (BBIMYKJIBIE UM HEBBINYKJIblE  MHOTOI'DAaHHHKH,
' NpaBUIbHBIE MHOTOTPAHHUKHM, TPsIMbIE M  HAKJIOHHBIE IPU3MBI,
napauieIeTuneIbl)
79 OnepupoBaThb MOHATHSMMU: ceKymias TUIOCKOCTb, ceueHue
' MHOT'OI'PaHHHKOB
710 OOBSACHATH  TPUHIMIBI  TIOCTPOCHHS  CEYCHWH  MHOTOTPAHHUKOB,
' UCIIOJIB3YsI METOJI CJIEIOB
CtpouTh ce4eHUss MHOTOIPAaHHMKOB METOAOM CJIE/IOB, BBIIOJIHSITD
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTY:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 33124 Ha HaXOXKJIEHHE T€OMETPHUECKUX BEIMYUH MO 0Opas3nam
WIA aJrOpUTMaM, NPUMEHSS W3BECTHHIC AHAJUTUYECKHE METOIbI IPH
7.12 peLICHUHM CTaHAAPTHBIX MaTeMaTW4YeCKHX 3aJad Ha BBIYHCICHHE

PACCTOSIHUN MEXIy TBYMs TOYKaMH, OT TOYKH IO MPSMOH, OT TOYKHIO
TIJIOCKOCTH, MKy CKPEIIMBAIOITUMUCS TPSIMBIMU
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7.13

Pemate 3a1aun Ha HaxOXJIEHUE F€OMETPUYECKUX BEJIMUYUH 110 0Opa3nam
WM aNroOpuTMaM, NPUMEHSs W3BECTHBIC AHAIMTHYECKUE METOABI IPH
pPELICHUU CTAaHJAPTHBIX MATEMAaTHMYECKUX 3alad HAa BBIYKCIICHHE YTJIOB
MEXIY CKPEIIMBAIOIIUMHUC IPSIMBIMH, MEXAY NPAMOHW M IUIOCKOCTBIO,
MEXY IJIOCKOCTSMU, ABYTPAHHBIX YIJIOB

7.14

7.15

7.16

Boruncnsate 00bEMBI M IUIOUIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamuaa) ¢ IpUMEHEHHEM (POPMYJI, BBIYUCIISTH COOTHOIICHUS
MEXIY IUIOIIAISIMA ITOBEPXHOCTEN, o0BEMamu MOA00HBIX
MHOTOTPAHHUKOB

OnepupoBaTh MOHATHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCb U
MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CHMMETPHUH (PUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O

MMPOCTPAHCTBCHHBLIX TI'COMCTPHUYCCKUX (I)I/IpraX, MNpEACTAaBJICHHYIO Ha
YCpTEKax U pUCYHKaAX

7.17

[TpumensTh reoMeTpudeckne (akThl Il PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, NPEIIIONIArarlluX HECKOJIbKO IIaroB pPELICHMs, €CIU YCIOBHUS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme

7.18

7.19

IIpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a1a

HpI/IBO,Z[I/ITB MMPpUMEPbI MATEMATUYCCKUX 3aKOHOMepHOCTeﬁ B MIpUpoOJAC U
JKHU3HHU, paCllO3HABATDh IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsITh NOTyUYEHHBIE 3HaHUS HA IPAKTUKE: aHAIU3UPOBATh peasibHbIE
CUTyallU! Y IPUMEHSATH U3yUEHHBIE MIOHATHUS B ITPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTH4ecKu  cOpMyJIUpOBaHHOM  MpoOJIeMBbl,  MOJAEIUPOBATH
pealbHbIE CUTyallud Ha SI3bIKE N€OMETPHUH, UCCIIENOBATH IOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAHUEM F'€OMETPUUYECKUX IOHATUH U TEOPEM, allliapara
anreOpbl, peliaTh NPaKTHUECKUE 3aJjaud, CBSI3aHHBIE C HAXO0XKJICHHEM
F€OMETPUUYECKUX BEIIMYMH

11 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero 0o1ero odpa3oBanusi

I'eomeTpus

6.1

OnepupoBaTh MOHATUAMH: IHJIUHIPUYECKAsi TIOBEPXHOCTh, 00pa3yromye
UWIMHAPUYECKON MOBEPXHOCTH, LIWIMHAP, KOHUYECKAS MOBEPXHOCTb,
oOpasyomme KOHHYECKOM  TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh

6.2

Pacnio3naBath Tena BpaiieHus (MUINHAP, KOHYC, chepa u map)
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6.3 OOBSACHATD CITOCOOBI TTOJIYYCHHS TEJI BpaIlCHUS
6.4 KrnaccudunupoBaTs B3auMHOE pacookKeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHSATUSMHU: IAPOBOM CETMEHT, OCHOBAHHE CETMCHTA,
6.5 BBICOTAa CErMEHTa, IIAPOBOM CIIOW, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA
IaPOBOTO CJIOS, IAPOBOU CEKTOP
6.6 Bbrauciate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TeN BpallCHHS,
' Te€OMETPHUYECKUX Tell C TPUMEHEHHEM (HOpMYJT
OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHHK, BIIMCAHHBIM B chepy u
6.7 OTNMCAHHBIN 0K0JI0 cdepsl, chepa, BHMCaHHAs B MHOTOTPAHHUK WJIH TEJIO
BpaIICHUS
6.8 BBIYHCISATE COOTHOIIEHUS MEXTY TUTOIIAISIMH IIOBEPXHOCTEH M 00BEMaMHu
' OJOOHBIX TEJ
6.9 N300pakaTh n3ydaeMbie (QUTYPbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBIMONHATE  (BBIHOCHBIC) IIOCKAE YEPTEKU U3 PUCYHKOB MMPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUYECHHS Tell
BpaIICHUS
W3Biiekath, WHTEPIPETHPOBATh M IMPEOOPA3OBBHIBATHE HHPOPMAITUIO O
6.11 IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpPeACTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpuMeHsITh TeoMeTpudeckre (aKThI IS PEIICHUS CTEPEOMETPUUICCKUX
6.12 3a7ad, MPEINoJarallinX HECKOJIbKO INaroB PEIICHHs, €CIH YCIOBHS
MIPUMEHEHHUS 33JIaHbI B SIBHOU (hopMe
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BEBITIONTHATE JIEHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
6.14 YMHOKEHUSI BEKTOpa Ha YHCIO, OOBACHATH, KAKUMH CBOWCTBAMH OHH
o0nagaroT
6.15 [TpuMeHSITh TpaBUIIO TapaJUICIICITHITC A TIPU CIIOKCHHH BEKTOPOB
OnepupoBaTh TOHATHUSIMHU: JCKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
6.16 BEKTOP, MOJIYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
' VIOl MEXAy BEKTOpaMH, CKAalIpHOE MPOU3BEICHHE BEKTOPOB,
KOJUTMHEApHbIE H KOMITJIAaHAPHBIC BEKTOPHI
Haxoauth cymMMmy BEKTOPOB U TPOU3BEACHHE BEKTOpAa Ha YHWCIO, YTOJ
6.17 MEXJIy BEKTOpaMHU, CKaJIspHOE MPOU3BEACHUE, PACKIAIbIBATh BEKTOP IO
JIBYM HEKOJUTMHEAPHBIM BEKTOPaM
6.18 3amaBaTh TUIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT
6.19 Pemartp nmpocreiinme reoMeTpuiecKie 3a1a4u Ha MPUMEHEHUE BEKTOPHO-
' KOOPAMHATHOTO METO/A
6.20 Pemarp 3amaun Ha J[I0Ka3aTeIbCTBO MATEMATHYECKUX OTHOIICHUN W

HaXOXKIACHUC T'COMCTPHUICCKUX BCIUYHH I10 o6pa3uaM WM aJirOpuT™MaM,
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6.21

IIPUMCEHAA HN3BCCTHBIC MCETOAbI IIpu pPEIICHUA CTaHAAPTHBIX
MAaTeMaTHYCCKUX 3a1a4

[IpumeHsTh TpoOCTeilline MNpOrpaMMHBIE CPEACTBAa M JIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [P PEIICHUN CTEPEOMETPUUECKHUX 3a/]1a4

6.22

IIpuBOAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLAE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATh NOSyYEeHHbIC 3HAHUS HA MIPAKTHKE: aHAJIM3UPOBATH peajbHbIE
CUTYalLlMU U IPUMEHSATh U3YUYEHHBIC ITOHATHS B IIPOLIECCE NTOMCKA PEILICHUS
MaTeMaTHYeCKdu  CHOPMYIHPOBAHHOW  MPOOJIEMBI,  MOJEIHUPOBATH
peanbHbIC CUTyallMM Ha SI3bIKE N'€OMETPUH, HCCIEI0BATH MOCTPOCHHbBIE
MOJIEJH C UCIIOIb30BAaHUEM T€OMETPUUECKHUX MTOHATHUM U TEOPEM, arnapara
anreOphl, peuiaTh MPaKTUYECKHE 3aJauM, CBS3aHHBIE C HaXOXICHHEM
F€OMETPUUYECKUX BEITUYUH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kox

7.1

7.2

IIpoBepsieMblii 3JIeMEeHT COieP:KAHUS

I'eomerpus

OCHOBHBIE TTOHSATHUS CTEPECOMECTPHUHU. Tqua, npsamas, IIOCKOCTb, ITPOCTPAHCTBO.
ITonsarue 00 akCMOMAaTHYECKOM IMOCTPOCHHUH CTCPCOMCTPHUHN: AKCUOMBI CTCPCOMECTPHUHA
n CJIICACTBHUA U3 HUX

B3aumHoe  pacmonokeHHE ~TOpSIMBIX B IPOCTPAHCTBE:  IEpeceKarolrecs,
napajuiefibHble M CKpeuuBarouiyecs: mpsmble. [lapamnenbHOCTh MPSAMBIX U
IUIOCKOCTEHl B NIPOCTPAHCTBE: MapajliesibHble TMpsIMble B  MPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSAMBIX, MAPAUIETbHOCTh HPSMOM M IUIOCKOCTU. YTIIBIC
COHAITpaBJICHHBIMU CTOpOHAaMH, YyIoJ MCXKAY MNpsAMBIMHA B MMPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: Mapalie/IbHbIE TIOCKOCTH, CBOMCTBA NapaslIelIbHBIX
riockoctei. [Ipocrelimme nmpocTpaHCTBEHHBIE (QUTYPHI Ha IIOCKOCTH: TETpajdip,
Ky0, napaJiiesienumnes, NoCTpOeHUe CeUeHu

7.3

[lepnieHIUKYIAPHOCTh MPSAMOM M IIJIOCKOCTH: IEPHEHAUKYJISPHBIE MpsMbIE B
IIPOCTPAHCTBE, MPSIMbIE TAPAILJIEIbHBIE U MIEPIIEHAUKYJIIPHBIE K INIOCKOCTH, IIPU3HAK
MEPIEHIUKYIISIPHOCTH MPSAMOM U IUIOCKOCTH, TEOPEMA O IIPSIMOM NEPIIEHIUKYJIIIPHON
IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXKY MPAMON U INTIOCKOCTBIO, ABYTPAHHBIN
YIOJI, JMHEHHBIN YToJI IBYTPaHHOrO yria. llepnenaukyisip 1 HakJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IUTIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TUIOCKOCTH, IPOEKIHsI GUTYpPhI Ha
IJIOCKOCTB. [IepreH MKy IAPHOCTD IIJIOCKOCTEN: IPU3HAK NIEPIEHAUKYIIIPHOCTH IBYX
mockocTeil. Teopema o TpEX NMeprneHuKyIsIpax

7.4

[loHsATHE MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIDAaHHMKA, BBIMYKJbIE U
HEBBIITYKJIbIE MHOTOTPAaHHMKH, Pa3BEPTKa MHoOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHMS IPHU3MBI, MpsMas M HAKJIOHHAs MPU3MBI, OOKOBas U
IOJIHAs ITOBEPXHOCTH Npu3Mel. [lapamenenunen, npsAMOyroabHbIN NapajuleaeIue]
u ero coucrsa. Ilupamuga: N-yronpHas nupaMua, rpaHd U OCHOBAHHME NTUPAMUJBL,
O0KOBasi U IMOJIHAS MMOBEPXHOCTh MHUPAMM[bI, NIPABUIbHAS U yCEUEHHAs NMHUpaMUJA.
OneMeHTbl Nnpu3Mbl W NHpaMubl. [IpaBuiIbHBIE MHOTOTPAaHHUKH: IOHSTHE
MIPAaBUJIBHOIO MHOTOTPAaHHUKA, IPAaBWIbHAS NpU3Ma M NpPaBWIbHAs IHpaMUIA,
MpaBWJIbHAS TPEyroyibHAsg MUpaMuja U MpaBUWIbHBIN TeTpasp, kyO. [IpencraBnenue
O MPaBHJIBHBIX MHOTIOTPaHHUKAX: OKTa’ap, AOJEKa’dp W ukocadapyrue CedeHus
IIPU3MBI U TUPaAMUbI

7.5

CumMMeTpusi B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOIL, MIIOCKOCTH.
DOneMeHThl CHUMMETPUM B  MNHUpaMHIax, MNapajuleJienunenax, MpaBHIbHBIX
MHOTOTpaHHHUKaX

7.6

Bbruncnenue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriel. I[lnomansb
OOKOBOW TMOBEPXHOCTH U TIOJHOHW MOBEPXHOCTH NPSIMOM NPU3MBI, IUIOMAIb
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7.7

OCHOBaHMH, TeopemMa 0 OOKOBOW MOBEPXHOCTHU MpsAMON Tpu3Mbl. [Lmomans 60koBOM
IIOBEPXHOCTU U TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuAbl, TEOpPEMa O ILJIOLIAAH
yceu€HHoi nupamuabl. [lorsarue 06 06béme. O0BEM nUpaMuIbl, IPU3MBI

[TomoOHkIe Tena B mpoctpancTBe. COOTHOMICHUS MEXKTy TUIOIIAIIMU ITOBEPXHOCTEH,
00BEMaMU ITOTO0HBIX TEJT

11 KIIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yOIINe MIMHIPUYSCKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKON MOBepXHOCTH. [lwmmHap: ocHoBaHUs U OOKOBas MOBEPXHOCTD,
o0pa3yrolas 1 ocb, IIIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckasi TOBEpPXHOCTh, 00pa3yroIIMe KOHHYECKOH IOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOU MoBepXHOCTH. KOHyC: OCHOBaHUE U BepIIMHA, 00pa3yronas
1 OCh, TUTOIIA]Tb OOKOBOM ¥ TIOJTHOW ITOBEPXHOCTH. Y CCYEHHBIN KOHYC: 00pa3yroIiue
U BBICOTA, OCHOBAHUA U OoKOBas ITOBCPXHOCTH

6.3

6.4

Coepa u map: neHTp, paauyc, AMamMeTp, IO MOBEPXHOCTH cdepsl. B3anmHoe
pacrnosoxxeHue chepsl U IIIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe, muIomans
cdepbl

N300pakeHue Tes BpallleHUs Ha MJI0CKOCTH. Pa3BEpTka uMHApa U KOHyca

6.5

KoMOuHanuu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTIOTpaHHUK, ONUCAHHBIN
okoJ1o cdepsl, chepa, BiMCaHHAST B MHOTOTPAHHUK, WJIH TEJIO BPAIICHUS

6.6

6.7

6.8

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSIMOYTOJIBHOTO TapajuieNienumnena M cieactsus n3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM mapa u mionaab cGepol
[Tomobupie Tema B mpocTtpaHcTBe. COOTHONIICHUS MEXIY  IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMH MOJOOHBIX TET

Ceuenust nunuHApa (MapasieNbHO U MEPHEHAMKYJISPHO OCH), CEYEHHUS KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS 1I1apa

6.9

BexTop Ha muockocty W B mpocTpaHcTBe. CllO)K€HHE U BBIYMTAHHE BEKTOPOB.
YMHO)KeHue BeKTopa Ha 4yucio. PasnoxeHne BekTopa o TpéM HEKOMIUIAHAPHBIM
BektopaM. [IpaBuno mapamienenunena. Pemenue 3amay, CBA3aHHBIX C
IIPUMEHEHHEM NTPAaBUJI ACUCTBUI C BEKTOPaAMHU

6.10

IIpsimoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimme 3amaun B KOOpAMHATaX. YToJl MexXAy BekTopamu. CkalsipHOE
MIPOM3BE/ICHNE BEKTOPOB. BhIuKciieHne yriioB MeXAy MPSMBIMH U ILIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIM METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4
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ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3zoBaHus

Bnagenue MeronaMu J0Ka3aTeNIbCTB, AJITOPUTMaMH pELICHUS 3ajady;
yMeHue (OopMyJIHpOBaTh U ONEPUPOBATh IMOHATUSAMU: ONPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (JOPMYJIMPOBKH; IPUMEHSATH UX; YMEHUE (HOpMyIupoOBaTh
0o0paTHOE M IPOTUBOMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJb30BATH METOJA MAaTEeMAaTUYECKOH WHIYKIHHU;
IIPOBOAMTH JIOKA3aTEeNbHbIE PpACCYXKIACHHUS TIpU PpEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI0 IPAaBUIBHOCTb  PACCYXKIEHHUH; yMeHHe
ONEpUPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOXECTBO, ONEpallUy Haj
MHOJKECTBAMH; YMEHHE HCIIOJIB30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAaHUs PealbHbIX IPOLECCOB U SBJIEHUH U NPU PELICHUN
3ajjay, B TOM 4YHCIIEé M3 JpPyTruX Y4YeOHBIX TMPEeIMETOB; YMEHHE
ONepupOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3ajJlaBaTb M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHne onepupoBaTh MOHATHUSMH: HATypallbHOE YHCIIO, IIeJI0e YHCIIO,
CTETeHb C LEIbIM MMOKa3aTelieM, KOPeHb HATYpaJIbHON CTENEeHH, CTEIIeHb
C palMOHAIBHBIM  TIOKAa3aTejeM, CTeNeHb C  JCHCTBHUTEIHHBIM
nmokasarenem, JorapudM dHclIa, CHHYC, KOCHHYC U TaHTEHC
MPOM3BOJIFHOTO YHCJA, OCTAaTOK [0 MOMAYJIO, PAaIMOHAIBHOE YHCIIO,
UppaAlMOHATTFHOE  YHUCIIO,  MHOXECTBA  HATypalbHBIX,  LEJbIX,
pannoOHAIbBHBIX, JIeI\/IICTBI/ITeJ'H)HI)IX YHUCCII, YMCHUEC HUCIIOJIB30BAaTh
MPHU3HAKU JEIUMOCTH, HAUMEHBIIUI OO JeTUTeNh U HauMEHBIIee
o0riee KpaTHOe, anroput™ EBKITHIa MpH pelIeHnH 3a1a4; 3HAKOMCTBO C
pPa3IMYHBIMK ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS; yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH Bpra)KeHI/Iﬁ CcO
CTEMEHsAMH W Jorapudmamu, mpeoOpazoBaHus APOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUC OICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIbHOCTD,




47

apudMeTHIecKasi IPOrpeccusi, reOMeTpUUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBaroiasi  reOMETpUYECKas  MPOTPeccusi; yMEHHUE  3a/1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX (hopmyr;
yYMEHHE ONEepUpPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOTYJIb U apTyMEHT KOMILIEKCHOTO 4Hucia, hopma
3aMUCcH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyveckas); yMeTh IPOHW3BOIUTH apHU(PMETHUYCCKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATHh MOHATUSIMU: MaTpuia 2x2 u 3x3,

OMNpeCaAC/IMTECIIbL MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalOHAJILHBIC,
IOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CHUCTEMbI;, YMCHHUC OIICPpHUPOBATH
HOHATHUAMU: TOXICCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHfI, HEpPaBCHCTB W CHUCTCM, YMCHHUC pCHIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peumaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHU, HECPABCHCTBA, UX CHUCTCMbI IJId PCHICHUSA MATEMATUUCCKHX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIMH, OTPAaHMUYEHHOCTh (DYHKIIMHU, MOHOTOHHOCTb
(GyHKIMHU, SKCTpeMyM (PyHKIMH, HauOoJbIIee 1 HaUMEHbIIee 3HaYeHUs
GyHKIIUM Ha MPOMEXYTKE, HeMpepbIBHAsA (PYHKIIMS, aCUMIITOTHI Tpaduka
¢byHKIMY, TIepBast U BTOpas MPOU3BOAHAS (PYHKIIUH, TEOMETPHUECKUI 1
¢bu3znyecKkuil CMBICT TPOU3BOJHOW, NEepBOOOpa3Has, OINpeeIEHHBIN
MHTETpajl; yMEHHE HaxXOAWTh ACHUMOTOTHI Tpaduka (yHKIHMH; yMEHHUE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMITO3UIIUHN (PYHKIMI, HAXOIUTh YpaBHEHUE KacaTelbHOW K rpaduky
GYHKIMM; YMEHUE HaXOAWTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKIMIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO JJs HMCCIEIOBaHUS (YHKIUH,
HaXOJAUTh HauMOOJbIIME W HAMMEHBIIME 3HAuYeHUs (DyHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHHUEM amIapara MaTeMaTH4YeCKOTo
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JJIsl HAaXOXKACHUS HAWIy4llIero

pelmiCHUsd B MNPUKIAIHBIX, B TOM YHCJIIC COLNUAIIBHO-DKOHOMHUYCCKUX U




48

bU3HYEeCKUX 3aa4ax; HAaXOAUTh TJIOMAIU U 00bEMBI (PUTYD C TIOMOIIBIO
WHTErpajia; MPUBOJIUTH MPUMEPHl MAaTEMaTHYECKOTO MOJCIMPOBAHUS C

noMouibio AudepeHunanbHbIX YpaBHEHUN

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOpaTHas
GyHKIMSA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIMS,
TPUTOHOMETpUYECKHE (YHKLIHH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapupmuyeckas (yHKIUM; YyMEHHE
CTpOUTH TpauKH U3yYeHHBIX (YHKIUH, BBHIIOIHATH MPE0Opa3OBaHUS
rpaduKoB (PyHKIUH, HCIOIB30BATH I'PAPUKH JUIsl U3YUEHHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX YYEOHBIX MPEIMETOB H
3ajjay U3 peaslbHOM JKM3HU; BbIpaXaTh (GOpPMyJIaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadMKu (pyHKIUHA AJ1s pereHHs
YpaBHEHMH, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

n UX CUCTEM

VYMeHue pemaTh TEKCTOBbIE 3aJjauyd pa3HbIX THUIOB (B TOM YHCIIE Ha
MPOLIEHTHI, A0 U YacTH, Ha JABUXKEHHE, padOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00J1aCTH yNpaBJIECHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJyYEHHOE DPEIICHHUE U
OLICHMBATh IPaBAONOJ00HOCTh PE3YJbTaTOB; YMEHHUE MOJEIUPOBATh
pealbHBIE CHUTyallud Ha A3BIKE MATEMAaTUKH; COCTABIATH BBIPAXKCHMUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIA PE3yIbTaT

YMeHue oneprupoBath NOHATHSIMH: CpefHee apuMeTnyeckoe, MeIuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUsl, CTAaHapPTHOE
OTKJIOHEHHE YUCIIOBOTO HAOOpa; YMEHHE W3BJIEKATh, HHTEPIIPETHPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYO B TAOIUIAX, HA JUarpaMmax, rpagukax,
OTPAXKAOIIIYIO CBOMCTBA pEaIbHBIX MPOIIECCOB M SIBJICHUM; TIPEICTABIISTh
uHpopMaIMi0 ¢ TOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTUYCCKUC OJaHHBIC, B TOM YHCJIIC C HpI/IMeHeHI/IeM Fpa(i)H‘{eCKI/IX

MCTOOB U 3JICKTPOHHBIX CPEACTB, rpaq)nqecxn HUCcCiaea10BaTb COBMECTHBIC
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Ha6J'IIO,I[eHI/I5[ C TIIOMOIIBKO JUarpaMm pacCC€UBaHUA H JIMHEHHON

perpeccuu

YMeHue onepupoBarh IOHATUAMM: CIy4aiHbIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4YallHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(bopMyJbl CIOXKEHHS W YMHOXEHHS BEpOSTHOCTEH, (opMyily MOJIHOM
BEPOSATHOCTH, (hopmyiy bepHyiu, komOuHaTopHbIe (haKkThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydyailHas BEJIMYMHA, pACHpPEeIEHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHHUE, AMUCIEPCHs U CTaHAAPTHOE OTKIOHEHHE
CIly4alfHOW BENWYHMHBI, (YHKIUH paclpelesieHuss ©  IUIOTHOCTH
PaBHOMEPHOI0, IIOKa3aTeJIbHOIO W HOPMAJIBHOIO PACHpPENEICHMUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUEHHBIX pacHpelelNeHui Juis
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUYHBIX MCCIEIOBAaHUN; YMEHHE HPUBOJUTH HPHUMEPHI
HPOSIBJIEHUS] 3aKOHA OOJBIIMX YHUCENT B MPHPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHHE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, IEPECTAaHOBKA,
YHUCIO COYETaHUHM, YUCIIO IepecTaHOBOK; OMHOM HbroTOHa; ymeHue
IIPUMEHSTh KOMOMHATOPHBIE (PAKTHI U pacCy>KICHUS 7S pEIIeHUs 3a/1a4;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIETIb U MHTEPIIPETUPOBATH MIOJYYEHHBIN PE3YIbTAT

YMeHne onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHM YroOI,
JBYI'PAaHHBIA yTOJ], TPEXTPAHHBIM YIroJ, CKPEIIMBAKOIINAECS IpsMBIE,
MapaJUIEIbHOCTh U MEPIEHIUKYISAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY HPSAMBIMH, YIoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTHU, PACCTOSIHUE MEKIY
MPSAMBIMH, PACCTOSTHAE MEXKy TUIOCKOCTSMM; YMEHUE UCIIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHUpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMH IIPAKTHUYCCKHUEC 3a1a4n

10

YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb (QUTYphl, 00bEM (QUTYpHI,
MHOTOTPaHHHK, TPAaBUJIBHBI MHOTOTPAHHUK, CEYEHHE MHOTOTPAaHHHUKA,

KyO, mapajuienenunen, NpusMa, NUpamMuaa, (GUrypa U IMOBEPXHOCTD
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BpallleHus, UWIMHAP, KOHYC, map, cdepa, miomans chepsl, MIomaib
MOBEPXHOCTH TMHUPAMHUJBI, MPU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,
MPSMOYTOJIBHOTO MapajuleieNuIela, TUpaMuabl, TPU3MBbI, LWIAH]IPA,
KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHIDA,
NapajuieJbHble OCH WJIA OCHOBAHHUIO, CEYEHHE WIapa, IUIOCKOCTh,
Kacaromasicsi cepbl, IIIUHAPA, KOHYCa; YMEHHE CTPOUTH CEuCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHHUKHU, (PUTYpPbI U MOBEPXHOCTH
BpallleHUs], UX CEYEHHUs, B TOM YHCJIE C IOMOIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE MIPUMEHSTh CBONCTBA Fr€OMETPUYECKHUX (UTYDP, CAMOCTOSITENHEHO
(dbopMyJIMpOBaTh ONpEAEIEHUS U3yYaeMbIX (PUTYp, BBIABUIATH TUIIOTE3bI
O CBOICTBax W MpHU3HAKaX reOMEeTpUYecKuX (puryp, 000CHOBHIBATH WM
ONpoBEpraTh MX; yMEHHE TPOBOAMWTH Kiaccuukanuioo Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBITOIHATH HEOOXOAMMBIE JIOTOJHUTENbHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh IMOHATUSAMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajieNbHbli epeHoC, CHMMETPHUS Ha IUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAO0OMS, MOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE U MMOJ0OHBIE (UTYpBl, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, ApXHUTEKType; HCIIOIH30BATh T'€OMETPHUUECKUE OTHOIICHHUS
IPU PEeLICHUH 3a/1a4; HaXOAUTh FT€OMETPUYECKHE BETUYMHBI (JUTMHA, YToJ,
TIoIaab, 00BEM) IPU PEHICHUH 3a/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUUMHBI
(wmHaA, yroi, IUomiaab, OOBEM, IUIOMIAIb MOBEPXHOCTH), HCIONB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab TOBEPXHOCTH
MUpPaMU/Ibl, TPU3MBbI, KOHYCa, HWIMHJPA, TUIomaas cepbl; 00bEM Kyoa,
OpsSIMOYTOJIBHOTO TMapajjiesienunesa, MUPaMHUIbl, MPHU3MBIL, IHIHHIPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYP

12

YMeHue onepupoBaTh MOHITUIMU: NPSIMOYTOJIbHASL CUCTEMa KOOPAMHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKaJSIpHOE IPOU3BEICHHE, BEKTOPHOE IPOM3BEACHME, YIOJl MEKIY
BEKTOPAaMH; YMEHHE HCIIOIb30BATh BEKTOPHBIA U KOOPIAWHATHBIA METO]
JUIS pELIeHHs TeOMETPUYECKUX 3aJad W 3a7ad JpYrux y4eOHBIX

MPEAMETOB




o1

13

YMmeHue BpIOMpAaTh MOAXOMALIMI METOH HJs pEeUIeHHs 3ajauu;
MOHUMAaHWE 3HAYUMOCTH MATEMaTUKH B M3YYCHHH MPUPOIHBIX U
OOILIIECTBEHHBIX ~ IPOLIECCOB M SIBICHMI; yMEHHE paclo3HaBaTh
MpOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHUE NPHUBOAUTH
MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHMCKOM U  MHUPOBOM

MaTE€MaTU4YeCKON HayKH
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INEPEYEHDb 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Uucna v BBIYUCICHUS

11 Harypanbnble u nensie yncna. [Ipu3Haky qenumMocTy HeablX YUCe

12 Pannonaneupie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, MPOLIEHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE APOOH

13 ApudmeTnueckuii KOpeHb HATypalIbHOH cTeneHu. JlelicTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMH HAaTypaJbHOU CTEHCHH

14 Crenenp ¢ uensiM mokazareieMm. CTeneHb C pPalMOHAIBHBIM TOKa3aTesieM.
' CaoiicTBa cTEneHU

15 CuHyC, KOCHMHYC ¥ TaHTE€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHTEHC YMCIIOBOTO apTryMEHTa

1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpPAIbHBIC JTOTapH (MBI

JlelficTBuTenbHbIE 4YHClIa. ApuUMeTHYECKHE oOmepaluu ¢ JeHCTBUTEIbHBIMU
1.7 gyrcaamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, TMPHUKHIKA U
OLIEHKA pe3yJIbTaTa BbIYMCIICHUI

1.8 ITpeoOpa3oBanue BoIpaXKeHUH

1.9 KommiekcHbie uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [TokazarenbHble U IOTapUPMUUYECKIE YPABHEHUS

2.5 Lenbie n 1poOHO-paIOHAEHBIC HEPABEHCTBA

2.6 HppanroHansHbIe HEpaBEHCTBA

2.7 [TokazarenbHble U IOrapupMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckre HEpaBeHCTBA

2.9 CucreMspl U COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu

2.11 Marpuia cucTeMsl TMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbl
3 OyHKIUH U TpapUKH
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OyHKus, crnocodsl 3amanus GyHkuuu. ['paduk ¢yHknuu. BzaumHo oOpaTHbIE

3 ¢bynkiuu. YérHele u HeuéTHbIe pyHkimu. [leproanueckue GyHKIUN
OO6nacTh ompeneiaeHuss U MHOXKECTBO 3HaueHU Qynkuuud. Hymm Qyskuuu.
32 [IpomexyTku 3HaKONOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl 1 MUHUMYMBI (QyHKIMU. HawnOousbliiee ¥ HaWMEHbIEE 3HAYCHUE
(GYyHKINU Ha TPOMEKYTKE
33 CrenenHasi (yHKLIMSI C HATypajJbHBIM M LEJNbIM MoKa3arteneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapudmuueckas GyHKINUU, UX CBOMCTBA U TrpaduKH
36 Touku pa3psiBa. Acumntotel rpadukoB ¢yHknuil. CpoiicTBa (QyHKUIMIA,
' HEMpPEPBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUS TTOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomerpudeckas nporpeccun. @opmyia cloKHbBIX TPOIEHTOB
4 Havana marematuyeckoro ananusa
4.1 [IpousBonnas ¢pyHkuuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIUHA
[IpuMeHeHHe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 dKCTpeMyMbl. Haxoxk/ieHre HanOoIbIIero ¥ HAMMEHbBIIETO 3HaYeHUs (YHKIINU Ha
OTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHoecTBO, oniepaliuy HaJl MHOKecTBaMu. J{luarpammer Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHasi CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaropuka
7 Teomerpus
7.1 @urypsl Ha MIIOCKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIlCHUS
7.5 Koopaunatsl u BEKTOPBI




54

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Martemaruka: anrebpa W Hayala MaTEMaTHUYECKOrO aHalIW3a, TeOMETpPHSL.
I'eometpus. 10-11 knacc. / Aranacsu JI.C., B.®. byry3oB, C.b. Kagomues u np. —
AO «MznarensctBo «IIpocBemienuey, 2022. DnekTpoHHas popMa ydeOHUKaA.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1) T'eomerpus. 10 kmacc. TexHONOTMYECKHE KapThl YPOKOB IO YYCOHHKY
JI.C. Atanacsina, B.®. byry3oBa, C.b. Kanomiena, JI.C. Kucenéroit, 3.I'. Ilo3Hsika.
®OI'OC. Cepus: Iloypounoe mianupoBanue. CpenHsis mkoia. / aBT.-cocT. KoBTyH
I'.1O. — U3nparensctBO «Yuurenby, 2022. — 269 c.;

2) I'eometpus. 11 kmacc. TexHooruueckue KapThl ypokoB 1o yueounuky JI.C.
Aranacsna, B.®. byry3osa, C.b. Kagomuesa, JI.C. Kucenésou, 3.1'. [To3usaka. ®I'OC.
Cepus: Iloypounoe manupoBanue. Cpennss mikoisa. / aBT.-cocT. KoBtyn [.1O. —
UznparensctBo «Yuurenny, 2022. — 242 c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1.  DOnekTpoHHblE  00pa3oBaTEeNbHBIE  PECYPChl,  JOMyLIEHHBIE K
UCIIOJIb30BAHUIO TIPU peaju3allid HMEIUIUX TOCYJAPCTBEHHYIO AaKKpPEIUTAIUIO
o0Opa3oBaTeNbHBIX MPOTPaMM HA4yaJIbHOIO OOIIEro, OCHOBHOTO OOIIEro, CpeIHEro
obmero odpazoBanus nprukazoM Munanpocerienus Poccun ot 23.07.2025 Ne 551

- Marematuka (10 - 11 wmacc. YrayOneHHBIM ypoBeHb. 10 Momynei). —
OI'BHY «MuctutyT copepxanus u MeTo1oB 00yuenust umenu B.C. JlenneBay;

- Tpenaxep «O0nako 3HaHui». Maremaruka. 10 (11) knacc. - OO0 «Du3ukox
JIabo»;

- Maremaruka. ['eomerpus. MaTepaktuBublie 3aaanus. 10 (11) kmacec. — OO0
«CxkaeHr»;

- Marematuka, 10 - 11knaccer. — ITAOY BO MI'TIY;

- Hudposoit xypc «l'eomerpusi» 10 (11) xmacc. — BOrAOY BO


https://www.labirint.ru/series/30394/
file:///C:/Users/User/AppData/Local/Temp/7zO86976A1F/Учитель
https://www.labirint.ru/series/30394/
file:///C:/Users/User/AppData/Local/Temp/7zO86976A1F/Учитель
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«l"ocytapCTBEHHBII YHUBEPCUTET IIPOCBEILECHUD;

- bubnnoreka 31eKTpoHHBIX 00pa3oBaTenbHBIX pecypcoB. ['eomerpus, 10-11
Kkiaccel. MHororpanHuku. Tena Bpamenusa. Crepeomerpus. HarnmsanHele ypoku. —
000 «OK3AMEH-ME/INA».

2. OTKpbITBIE O0IIETOCTYIHBIE 00pa30BaTEIbHBIE MAaTEPHAIIbI, pa3MEIICHHBIC
Ha UH(QOPMAaIMOHHO-00pa30BaTEeIbHbBIX TOPTAIAX:

- https://resh.edu.ru/subject/17/10/ - Poccuiickass 3JEKTpPOHHAs IIKOJA.
I'eomerpus. 10 knacc;
- https://resh.edu.ru/subject/17/11/ - Poccuiickas 3JCKTpOHHas IIKOJA.

I'eomerpus. 11 kiacc;

- https://www.yaklass.ru/p/geometria/10-klass/ - OOO «SKiacc». I'eomeTpus,
10 knacc;

- https://www.yaklass.ru/p/geometria/11-klass/ - OO0 «SKiacc». I'eomeTpus,
11 kmacc;

- https://urok.1sept.ru/articles/ - OrtkpeiThiii  nemarorumueckuii  Gopym
«DectuBanp nenarorndeckux uae « OTKpbITHIN ypok». 1 cenTsiops. Temaruueckuii

MaTepHall o anredpe U HayalaM MaTeMaTHYECKOTO aHaIIN3a;
- https://m.edsoo.ru/ - bubnuoreka nudpoBOro 00PA30BATEILHOIO KOHTEHTA

(bubmuoteka 1{OK);

- https://nsportal.ru/shkola/geometriya/library/ - OObpazoBatenpHas
couualibHas ceThb. ['eomerpus;

- https://kopilkaurokov.ru/matematika/presentacii/ - Calt mis yuuteneit

«Komunka ypokosy. Temarnueckue npe3eHTamnuu;
https://prezentacii.org/prezentacii/prezentacii-po-matematike/ -
[Ipezentanuu. [Togbopku mo Temam.



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/
https://www.yaklass.ru/p/geometria/10-klass/
https://www.yaklass.ru/p/geometria/11-klass/
https://urok.1sept.ru/articles/
https://m.edsoo.ru/
https://urok.apkpro.ru/?ysclid=los31ro5tc117230950
https://nsportal.ru/shkola/geometriya/library/
https://kopilkaurokov.ru/matematika/presentacii/
https://prezentacii.org/prezentacii/prezentacii-po-matematike/
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