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HOACHUTEJIBHAS 3ATIMCKA

Pabouast mporpamma y4eOHOro Kypca «l'eomMeTpus» yriyOJeHHOTO YpPOBHS JUIS
oOyuaromuxcsi 11 kiacca cocraBieHa B COOTBETCTBHM CO CIEIYIOUIUMU HOPMAaTHBHO-
MPABOBBIMU, HHCTPYKTUBHO-METOINYECKUMU JJOKYMEHTAMHU:

- @enepanbHbIi 3akoH OT 29.12.2012 No273 — @3 «O6 obpazoBanuu B POy n.5 4.3
cr.47;n.1 4.l créd,;

- @enepanbHblii 3akoH OT 19.12.2023 No 618-®3 «O BHECEHUM HU3MEHEHUH B
denepanbHblii 3aK0H «O06 00pa3oBanuu B Poccuiickoii deneparuny;

- Ilpuka3 Munoopnayku Poccun ot 17 mag 2012 r. Ne 413 «OO0 yrBepkaeHUU
dbenepasbHOTO TOCYJAPCTBEHHOTO0 00pa30BaTENIbHOTO CTaHJapTa CpeAHEero O0OIIero
obpazoBanus» (3apeructpuponas 07. 06. 2012 r. N 24480);

- IIpuka3z MunucrepctBa npocsemienus: Poccuiickoin @enepannun ot 12.08.2022 No
732 «O BHeceHMHM HU3MEHEHMH B (QeaepanbHbIi TOCYAapCTBEHHBIN 00pa3oBaTelbHbIN
CTaHJapT cpeaHero oOmero o0pa3oBaHUs, YTBEPKACHHBIM MpHKa3oM MMHHCTEPCTBA
obpazoBanuss u Hayku Poccuiickoii @Depepammu ot 17 wmas 2012 1. Ne 413»
(3apeructpuposan 12.09.2022 Ne 70034);

- IIpuka3z MunucrtepctBa npocsemenns Poccuiickonn @enepannn ot 02.08.2022 Ne
653 «O0 yTBepkeHnn (enepanbHOro MepedHs AMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB,
JOMYIICHHBIX K HCIOJB30BAHUIO TMPU peaM3allid  HMMEIOIINX TOCYAapCTBEHHYIO
AKKpeIuTalulo o0pa30oBaTEeNbHBIX MPOTrpaMM HayalbHOrO OOLIEro, OCHOBHOTO OOIIETo,
cpenHero ooiero o0pa3oBaHus»;

- [Ipuka3z MunuctepctBa npocseuenns Poccuiickoit @enepanuu ot 19.03.2024 Ne
171 «O BHeceHMH W3MEHEHMI B HEKOTOpPBIE IIPUKAa3bl MHUHUCTEPCTBA IPOCBELICHUS
Poccuiickoit ®enepauun, Kacaromuecs (eaepanbHbIX 00pa30oBaTENbHBIX MPOTPaMM
HAYaJIbHOTO O0IIero 0O0pa3oBaHUs, OCHOBHOTO OOIIET0 OOpa30BaHUS U CPETHEro OOIIEeTo
oOpazoBanus» (3apeructpuponan 11.04.2024 Ne 77830);

- Ilpuxa3 MunucrepctBa mnpocsemenns Poccuiickonn ®enepanun Ne 1028 or
27.12.2023 «O BHECEHUHU U3MEHEHHUI B HEKOTOPbIE MprKa3bkl MUHHCTEpCTBAa 00pa30BaHus U
Hayku Poccuiickont @enepanuun 1 Munucrepcera npocsemienus Poceuiickoii @enepanuu,
Kacaromuecs ¢eaepagbHbIX rOCYJapCTBEHHBIX 0Opa30BATEIbHBIX CTAHJIAPTOB OCHOBHOI'O
ob1iero oopasoBaHus U cpeaHero oodiiero oopazoanus» (3apeructpuponan 02.02.2024 No
77121),

- Ilpukaz MunuctepctBa mnpocsemenuss Poccuiickoit ®enepauun Ne 62 ot
01.02.2024 «O BHeceHUM U3MEHEHUHN B HEKOTOPBIE NMPHKa3bl MUHUCTEPCTBA NPOCBEIICHUS
Poccuiickoit  ®enepanuu, kacawommecs (enepalbHbIX 00pa3oBaTEIbHBIX MPOTPaAMM
OCHOBHOTO U cpefiHero obiero oopazoBanusy» (3apeructpuponan 29.02.2024 Ne 77380);

- IIpuka3z MunucrtepctBa npocsewmenus Poccniickonn @enepanun ot 18.05.2023 Ne
371 «O6 yrtBepxaeHuu GdenepanbHOl 00pa3oBaTENbHONW MPOrpaMMBbl CPEIHEro OOIIEero
oOpazoBanus» (3apeructpupoBan 12.07.2023 Ne 74228);

- Ilpuka3 MunucrepctBa npocsemieHust Poccuiickoit @epepanmu Ne 119 or
21.02.2024 «O BHeceHun n3mMeHeHui B npriioxeHns Ne 1 u Ne 2 k npukasy MuHucrepcTBa
npocsetenust Poccuiickoit ®eaeparun ot 21 centsops 2022 r. N 858 “O06 yrBepxkaeHun
dbenepanbHOTO TIEPeUHsS y4YEOHMKOB, IOMYIIEHHBIX K HWCIOJIb30BAaHUIO TPU peau3aluu
UMEIOLUX TOCYJapCTBEHHYIO AaKKpPEAUTALMI0 00pa3oBaTENbHBIX MPOrpaMM HaYyallbHOTO
o0111er0, OCHOBHOTO  OOINEro, CpeaHero oO0mero o0pa3oBaHUsl  OpraHU3AIUSIMH,
OCYILECTBIISIIOIIMMHU 00pa30BaTENbHYIO ACITEILHOCTh U YCTAHOBJICHUS MPEACTbHOTO CPOKa
WCIIOJIH30BaHMS UCKIIFOUCHHBIX yueOHUKOBY (3apeructpupoBan 22.03.2024 Ne 77603);



- IlocranoBnenue [7aBHOro rocyaapCTBEHHOIO CaHUTApHOTO Bpaya Poccuiickon
®enepammu ot 29. 12. 2010 Ne 189 r. MockBa «O6 yrBepxkaennn CanlluH 2,4,2,2821-10
«CaHUTapHO-3MUIEMHUOJIOTHYECKHE TPEOOBaHUS K YCIOBUSIM M OpraHU3alMu OOy4YeHUs B
0011e00pa30BaTENbHBIX YUPEKACHHUIX);

- IIpuka3z MunuctepctBa npocsemienus Poccutickoit ®enepanuu ot 28. 08. 2020 Neo
442 «O6 ytBepxknenuu Ilopsiaka opraHu3alid W OCYIIECTBICHHUS 00pa3oBaTEIbHOU
JEATETbHOCTU 0 OCHOBHBIM 00111€00pa30BaTebHBIM MPOrpaMmMaM — 00pa30BaTEIbHBIM
IporpaMMaM HayaJbHOTO 00OIEro, OCHOBHOTO OOIIETO M CPEHET0 OOIIEro 00pa3oBaHUs Y,

- Pacnopsixenue IIpaButensctBa Poccuiickoit @enepanun ot 29.05.2015 N 996-p
«O0 ytBepxkaennu Ctpareruu pa3Butus Bocnutanus B Poccuiickoit denepanuu Ha niepuoa
10 2025 romay;

— IIucekmo MunuctepcTBa obpazoBanus Poccutickoit @eaepamuu ot 24.11.2022 Ne
1552/03 «O6 ocHamieHun 001Ie00pa30BaTEIbHBIX YUPEKACHUNH YYeOHBIM M y4eOHO-
7a00paTOpHBIM 000PYIOBAHUEMY;

- IloctaHoBJeHNE TIABHOTO TOCYJApCTBEHHOI'O caHUTapHOro Bpaua PD ot 28.09.
2020 1. Ne 28 «O6 ytBepxkaeHun canutapHbix mpaBuil CII 2.4.3648-20 «CanurtapHo-
AMUJEMHUOJIOTHYECKUE TPEOOBAaHUS K OpraHU3aIUsM BOCHUTAHUSA M OOYy4YEHUs, OTAbIXa U
03/10pOBJICHHUS AeTel U Mooaekn» (nanee - CIT 2.4.3648-20);

- TloctaHoBJEHNE TIABHOTO TOCYJApCTBEHHOI'O0 CaHWTAapHOro Bpada PD ot 28.01.
2021 1. Ne 2 «O06 ytBepkneHuM caHuTapHbix npaBuidl u HopMm CaunlluH 1.2.3685-21
«'urueHnyeckue HOpMaTUBBI U TpeOoBaHUSA K oOecredeHHro O€30MacHOCTH U (WJIN)
0e3BpeTHOCTH TSI YeJIioBeKa (haKTOpOB cpebl oouTanus» (nanee - CanlluH 1.2.3685-21);

- OcHoBHasi o0Opa3oBaTeNbHAsI MporpaMMa cpeaHero obmiero odpazoBanus MBOY
«COMI Ne 107»;

- [Iporpamma Bocniutanust MbOY «COL Ne 107».;

- Ilonoxxenne o paboumx mporpaMMax y4eOHBIX MPEIMETOB, y4E€OHBIX KYpCOB,
y4eOHBIX MOJYJIEH, KypcoB BHeYpouHOi nesterabHocTd MBOY «COIL Ne 107».

PaGouas mporpamma pazpaboTaHa ¢ y4eTOM:

- @enpepanpHOl  paboueld  mporpaMMbl  CpeaHEro  0o0mero  oOpa3oBaHUs
«Marematuka» (yrnyOneHHbii  ypoBeHb) (mns 10-11 kmaccoB  00pa3oBaTeIbHBIX
opranuzanuii)» 2023;

- OenepanbHOi paboueli mporpaMMel yaeOHOTO Kypca «I'eomeTpus» (yriyOrneHHBIN
ypoBenb) (10-11 kmaccoB oOpa3oBaTeIbHBIX Opranu3anmii) 2023.

['eomeTpust ABiseTCS OAHMM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro 00Iero
o0pa3oBaHus, TaK Kak OOECIEYMBACT BO3MOKHOCTb H3YyYCHHS IUCIMIUIMH €CTECTBEHHO-
HAYYHOW HANpaBJICHHOCTH WM IMPEIMETOB T'YMAaHHUTApHOTO IHKIa. [TocKoIbKy Jormdeckoe
MBIIIUIEHUE, POPMHUPYEMOE TIPU N3YICHUU 00YUYaIONTMMHICS MTOHATHIHBIX OCHOB TEOMETPHH,
OpU JI0Ka3aTeIbCTBE TEOPEM U MOCTPOEHUH IIETIOYKH JIOTUYECKHX YTBEPKIEHUI INpu
pelIEHNH TeOMEeTPUYECKUX 3ajlady, YMEHHE BBIIBUTAaTh M OMNPOBEPraTb T'HIIOTE3bI
HETIOCPEJICTBEHHO HWCIIONB3YIOTCS TPU PENICHUH 3a7ad €CTeCTBEHHO-HAyYHOTO IUKJIA, B
YaCTHOCTH (PU3UYECKUX 3a7ad.

Llenb ocBOEHUS MporpaMMbl yueOHOTro Kypca «['eomeTpus» Ha yriayOn€HHOM ypOBHE
— pa3BUTHE WHAMBHUIYAIHHBIX CIIOCOOHOCTEH 00YUYAIONINXCS MTPH U3YYCHUH T€OMETPUH, KaK
COCTaBJISIFOIICH TpeIMEeTHOH obnmacTn «MareMaTnka U HH(QOpMaTHKa» depe3 odecrevueHne
BO3MOKHOCTH IPUOOPETEHUS U HUCIOIb30BaHMs Oosiee TIyOOKHMX MeOMETPUYECKUX 3HAHUMN
U JIEHCTBHHA, CHenu(PUUHBIX TEOMETPHHM, ¥  HEOOXOAMMBIX JUIS  YCIICIIHOTO
po¢eCCHOHAIIEHOTO 00pa30BaHMsl, CBI3aHHOTO C HCIIOJIb30BAHUEM MaTEMaTHKH.
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[IpyoputeTHbIMU  3alayaMM  Kypca Te€OMETpUM Ha YIIIyOJIEHHOM  YpOBHE,
PaCHIMPSIONIMMHU U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

paclIMpeHue MPEICTABICHUS O TIEOMETPUM KaK 4YacTH MHUPOBOM KYJIbTYpbl H
(dopMHpOBaHHE OCO3HAHUS B3aUMOCBSI31 TEOMETPUH C OKPYKAIOILUM MUPOM;

dbopMUpoBaHUE MPECTABICHHUS O MPOCTPAHCTBEHHBIX (UTYpaxX KaK O BaKHEHIINX
MaT€MAaTHYECKUX MOJENSAX, IO3BOJSIOIIMX OINUCHIBATH W HM3y4aThb pa3HbIE SIBICHUS
OKpYXaloLIero MHpa, 3HaHWE MOHATHIHOro amnmapara mo paszaeny «CrepeoMeTpus»
y4e0HOTr0 Kypca reOMeTpHH;

dbopMUpoBaHUE yMEHHS BJIaJE€Thb OCHOBHBIMH TOHSTHUSMH O TMPOCTPAaHCTBEHHBIX
¢urypax 1 uX OCHOBHBIMH CBOMCTBaMH, 3HaHHUE TEOPEM, POPMYJI U YMEHUE UX NIPUMEHSTH,
YMEHHUS JI0Ka3bIBaTh TEOPEMBI M HAXOJAUTh HECTaHJAPTHBIE CIIOCOOBI PEIICHUS 3a/1ay;

dbopMupoBaHUE YMEHHSI paclo3HaBaTh Ha YepTEkaX, MOJCNAX U B pealbHOM MHPE
MHOTOTPaHHUKH U TeJla BPallleHUsl, KOHCTPYUPOBATh TEOMETPUUECKUE MOJIEIIN;

(¢bopMHUpOBaHME TOHUMAaHUS  BO3MOXHOCTH  aKCMOMAaTHYECKOrO0  IOCTPOEHHUS
MaTeMaTHYEeCKUX TeOpHii, popMUpOBaHUE MOHUMAHUS POJIM AKCUOMATUKU MPHU MPOBEICHUN
pacCyXIeHUH;

(dbopMUpoBaHUE YMEHUS BJIaJE€Th METOJIAMHU J1I0KA3aTeNIbCTB U aJITOPUTMOB pEIICHHUS,
YMEHHs HUX HIPUMEHATh, NPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHUS B XOJE PELICHHUS
CTEpPEOMETPUUECKUX 3a/lad W 3a/lad C MPaKTUYECKUM CcojepkaHueM, (opmupoBaHue
MPEJICTABICHUSI O HEOOXOJUMOCTH JI0KA3aTeNbCTB IMPH OOOCHOBAHMHM MaTeMaTHUYECKHX
YTBEPKIAEHUH U pOJIM aKCHOMATUKHU B MIPOBEICHUH JE€AYKTUBHBIX PacCyXICHUM;

pa3BUTHE W COBEPIIECHCTBOBAHUE MHTEIJICKTYaJIbHBIX U TBOPUYECKHUX CHOCOOHOCTEH
0o0y4JarImuxcs, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHHM, KPUTUYHOCTU
MBIIUICHHS], THTEPECA K U3YYEHUIO T€OMETPUH;

(dbopmupoBaHue (pyHKIIMOHAJIBHOW I'PaMOTHOCTH, PEJIEBAHTHOW I'€OMETPUHU: YMEHUS
pacrno3HaBaTh NPOSBICHUS T'€OMETPUYECKUX IOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEATbHBIX JKU3HEHHBIX CHUTYAIlUsIX M TPU HU3YYCHHH JPYrUX Y4YeOHBIX MPEAMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PEAIBHBIX CHUTYaIH,
UCCJIEI0BAHUS IOCTPOCHHBIX MOJENIEH, MHTEPIPETALMU TIOJTyUYEHHBIX PE3YJIBTATOB.

BocnurarenbHpiil nOTEHIMAN YPOKA OPUEHTUPOBAH Ha:

- YCTaHOBJICHHE JIOBEPUTENIbHBIX OTHOIICHUH MEXIy MeIarorndyeckuM pabOTHUKOM
1 00y4aroUMHUCS;

- (¢opMuUpOBaHME YMEHMH M HaBBIKOB OpraHU3allMd ydYallUMHUCA CBOEH
NEATEIIbHOCTH;

- popmMupoBaHUE U Pa3BUTHE OLICHOYHBIX YMEHU;

- BOCIIMTAaHUE UHTEpECa K YUCHUIO, K IIPOLECCY ITO3HAHMS,

- BOCIIUTaHUE KYJIbTYphl OOIICHHUS;

- BOCIIUTaHUE TYMAaHHOCTH;

- BOCIIUTaHUE JIMYHOCTH B KaXJOM peOeHKE B IIpoliecce O0ydeHHUsI.

Cpoxu peanu3amuy IporpaMMBbl: TIporpaMMa paccurTaHa Ha OJIMH YICOHBIH ToJI.

Pabouas mporpamma npenycmaTpuBaeT oOydeHue B o0beMe 3 yaca B HEJEI0, BCETO
102 yaca B ro.

JlaTel TpoOBeNEHUST YPOKOB MOTYT OBITh HM3MEHEHbI TPU BO3HUKHOBEHHH
HETPEeBUICHHBIX 00CTOSTEILCTB: 00JI€3Hb YUUTENs, KApAaHTHH, TPa3JHUYHBIC THH U T.II.

ININTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATBI



1) rpaxnaHcKoe BOCIIMTAHUE:

cOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMM O0YyYaromlerocsi Kak akTUBHOTO H
OTBETCTBEHHOT'O YJIEHAa POCCHUICKOTO OOIIecTBa, MPEICTAaBICHUE O MATEeMAaTHYECKHX
OCHOBax ()YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHMA, MPOIEIYp TPaKIAHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI W JIPYroe), YMEHHE B3aUMOJACHCTBOBATH C COIMAIBHBIMU
MHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIIMSIMU U HA3HAUCHHEM;

2) NaTPUOTHYECKOE BOCTTUTAHHE:

chOpMUPOBAaHHOCTh POCCUHCKON TpaKJAHCKONW HJIEHTUYHOCTH, VYBAXKEHHS K
OpOIUIOMY W HACTOSAIIEMY POCCHHMCKONW MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCUMCKHMX MATEMATUKOB M POCCUMCKOM MaTEMATUYECKOW IIKOJIBI,
WCIIOJIb30BAHME dTUX JIOCTIKEHUN B JPYTUX HAyKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPAaBCTBEHHOE BOCIUTAHME:

OCO3HAHME JyXOBHBIX IIEHHOCTEW POCCHUUMCKOro Hapoja, CchOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHWS, OTHUYECKOTO TMOBEACHHS, CBSI3aHHOTO C MPAKTUYCCKUM
NPUMEHEHHEM JOCTHKEHUN HAayKU U JESTeNIbHOCThIO YUYEHOTO, OCO3HAHME JIMYHOTO BKIIAJa
B IIOCTPOCHHE YCTOMYMBOTO OYIYyIIEro;

4) acTeTHYeCKOe BOCTITAHNE:

ACTETHYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs OCTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHICHHWH, pacCyXIEeHUH, BOCIPUUMYHUBOCTH K
MaTEMaTHYECKUM acTieKTaM Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) duznyeckoe BoCIUTAHHE:

chOpMUPOBAaHHOCTh YMEHHUS TNPUMEHATh MaTEMaTHYECKUE 3HAHUS B HHTEpecax
3I0pPOBOTO M Oe30macHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHWE, COATAHCHPOBAHHBIA PEKUM 3aHATHH W OTABIXA, peryJspHas
¢u3nueckas akTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHME NPHU 3aHATHUAX CIIOPTUBHO-
037I0POBUTENILHOM IeATEITLHOCTHIO;

6) Tpy10BO€ BOCIMTAHHUE:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYIOJIOOWS, WHTEPEC K Pa3TMIHBIM
chepam npodeCCHOHANBHON  NIEeATEIBbHOCTH, CBS3aHHBIM C MaTeMaTHKOM u €€
NPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccun u
peanu30BBIBaTh COOCTBCHHBIC JKU3HCHHBIC IUIAHBI, TOTOBHOCTH M CIHOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUI0O W CaMOOOPAa30BaHUIO Ha TMPOTSHKCHUM BCEH JKU3HH,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEHICHUH NPAKTHYECKUX 3a7ad MaTeMaTU4eCKOn
HATPaBJICHHOCTH,

7) 3K0JI0rHYeCcKOoe BOCIIHTAHHE:

c(OpMUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHUMAHHUE BIIMSHHS COIMAIBHO-
HPKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHWE MPHUPOAHONW W COIMAIBHOW Cpelibl, OCO3HAHUE
MIO0AIEHOTO  XapaKTepa dKOJIOTHYECKHMX MpoOJjeM, OpHUCHTAIMs Ha TPHUMCHCHHC
MaTEMaTHYCCKUX 3HAHWW I pEHICHWS 3aJad B OOJACTH OKPYXKAIOMIEH Cpesbl,
TUTAHUPOBAHUE TIOCTYIKOB M OIICHKM HMX BO3MOXHBIX TOCIEACTBHHA JUIsI OKpY’Karomen
CpeIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH W OOIIECTBEHHOW MPAKTHKH, TTOHHMMAaHHE MAaTeMAaTHUYECKONW HAyKH Kak
chepbl YeTOBCUYECCKOU JCATCIIBHOCTH, ITAloB €€ pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHUS
[IUBUJIN3AIIMN, OBJIAJICHUE SI3bIKOM MATEMaTHKH W MaTeMaTHYEeCKOW KYJIbTYpPOW Kak
CPEIICTBOM TIO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYIO M MCCIEA0BATEIBCKYIO
JESATSIIBHOCTh UHAMBUAYAIBHO U B TPYIIIIC.

METAIIPEJAMETHBIE PE3YJIbTATHBI
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Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble Jloruvyeckue IeiCTBUS:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIC TPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSATUN, OTHOIIEHUN MEXKAY TNOHATUSAMH, (OPMYIUPOBATH OMNpPENEICHUS TMOHSATUH,
YCTaHABJIMBATH CYIIECTBEHHBIM MpPHU3HAK KIaCCHU(PUKALMU, OCHOBAHHS i O0O0OOLIECHUS U
CpaBHEHHUSI, KPUTEPUH IIPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHPOBATH U MPEOOPA30OBLIBATH CYKJICHUS: YTBEPIAUTEIbHbBIC 1
OTpHUIATENIbHbBIE, €IMHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U WM TNPOTUBOPEYHS B
dakTax, JaHHBIX, HAOJIOACHUSX U YTBEPXKACHUSX, MpeAJiaraTb KpUTEPUU JJIS BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUMIL;

JieaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHH M0 aHAJIOTUH;

MPOBOJAUTh CAMOCTOSITENIBHO  J0Ka3aTeNbCTBA MAaTEMAaTHYECKUX  yTBEPKIACHUM
(mpsiMble W OT MPOTHUBHOIO), BBICTPAMBATh APTyYMEHTAIMIO, MPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh CHOCO0 pelieHus yueOHOM 3amayu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHus, BbIOMpaTh HauboJjiee MOAXONAIIUMN C Y4ETOM CAMOCTOSITENIBHO BbIIEIEHHBIX
KPUTEPUEB).

Ba3zoBble ncciegoBarenbckue 1eiicTBUA:

WCIIOJIb30BaTh ~ BOMPOCHI ~ KaK  MCCIEAOBATENbCKUI ~ MHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOIPOCH], (PUKCUpPYIOIIME MPOTHBOpPEYHE, MPOoOJIeMy, YCTaHABIMBATh
HCKOMOE U JJaHHOE, (hOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3HIINIO, MHCHHE,

MPOBOJUTh CAMOCTOSITENIBHO CIUIAaHWPOBAHHBIA HKCIIEPUMEHT, HCCIEAOBAHUE IIO
YCTaHOBJIEHUIO OCOOEHHOCTEN MaTEMaTHYECKOr0 OOBEKTA, SIBJIEHUS, ITPOLIECCA, BBISIBICHUIO
3aBUCHUMOCTEN MKy 00BEKTaMU, IBICHUSIMU, TIPOIECCAMU;

CaMOCTOSITENIbHO ~ (OPMYJIHUPOBaTH OOOOIIEHUS U BBIBOJBI IO pe3yibTaTaMm
NPOBEIEHHOTO HAOIIOJEHUS, MCCIEAOBAHUS, OIIEHUBATh JIOCTOBEPHOCTh HOJYUYEHHBIX
pE3yJIbTaTOB, BBIBOJIOB U 00OOIIECHU;

MIPOTHO3UPOBATh  BO3MOKHOE  pa3BUTUE IIpollecca, a TakKe  BbIJIBUTaTh
MIPEATNONI0KEHHUS O €70 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH JIeUIIUTHI HHPOPMAITUH, JTAHHBIX, HEOOXOJUMBIX ISl OTBETA Ha BOIIPOC U
JUISL pellieHUs] 3a]1a4H;

BBIOMpaTh HMHGOPMAIMIO W3 MCTOYHUKOB pA3JIMUHBIX THUIIOB, aAHAJIU3UPOBATH,
CUCTEMATH3UPOBATh W HHTEPHPETUPOBATh WHOOPMAIHMIO PA3TUYHBIX BHIOB U GopM
MpeACTaBICHUS;

CTPYKTYpUpOBaTh HH(POpPMAILMIO, TPEACTABIATH €€ B pa3lIuuHbIX (opmax,
WUTIOCTPUPOBATH Ipadruecky;

OLICHMBAaTh HAAEKHOCTh HH(MOpPMAIMK TIO CaMOCTOSITENBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIEe YUeOHbIe JeiiCTBUS

Oo0uenue:

BOCIIPUHUMATh U (POPMYIUPOBATh CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMU H
1easIMu OOIIEeHUsI, SICHO, TOYHO, TPAaMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy PEIICHHS 3aJadyd, KOMMEHTHPOBATh
IIOJIYYEHHBIN pe3yJIbTarT;

B XxoJe OOCyXIeHHs 3aJaBaThb BOINPOCHI MO CYHIECTBY O0OCYXKIaeMOW TEMBI,
npoOsieMbl, pelaeMoil 3ajaud, BBICKA3bIBaTh HJIEW, HAIEJICHHbIE HA MOHWCK pEeIleHUs,
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COIOCTABJISATh CBOM CYXKJEHUS C CY)KJICHUSIMH JIPYTUX YYACTHUKOB JUaora, o0OHapyXKUBaTh
pasnuyKe U CXOACTBO MO3ULUN, B KOPPEKTHOH Gopme popMylInpoBaTh pa3HOIIACUsl, CBOU
BO3PAKEHHUS,;

MPEICTABIATh PE3YyIbTaThl PEHICHUs 3aJaud, OJKCIEPUMEHTa, WCCIEIOBAHMUA,
MPOEKTa, CAMOCTOATEILHO BRIOMPATh (JOpMAT BHICTYIJICHUS C YU4ETOM 3aj1a4u MPE3CHTAUU U
0COOEHHOCTEH ayIUTOPUH.

PeryasiTuBHbIE YHHBepcaibHbIe yueOHbIe JeiicTBUSA

Camoopranu3anus:

COCTaBIISATh IUJIAH, aJITOPUTM PEIIEHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelieHus ¢ y4EToM
UMEIOIINXCSI  PECypcoB W COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YIETOM HOBOW MH(OPMAITIH.

CaMOKOHTPO/Ib, IMOLHOHATbHBIN UHTENJIEKT:

BJa/IETh HaBBIKAMHU I103HABATEILHOM pe(dIeKCUH KaK OCO3HAHMs COBEpPIAaeMbIX
NEHCTBUA W  MBICIUTENBHBIX MPOIECCOB, MX pPE3YyIbTaTOB, BIAACTh CHOCOOAMHU
CaMOTIPOBEPKHU, CAMOKOHTPOJISI IIPOLIecca U pe3ysIbTaTa pelieHusl MaTeMaTHueCKON 3a1auH;

IPEBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MIPH PELICHUU 33]1a4H, BHOCUTD
KOPPEKTUBBI B JCSITEIFHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAaHHBIX, HAWICHHBIX
OmMMOO0K, BBIABICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjbTaTa ILETU U YCJIOBHSIM, OOBSICHATH MPUUYUHBI
JTOCTIKEHUSI WM HEIOCTHKEHUS Pe3yIbTaTOB NEATEIbHOCTH, HAXOIAUTh OUIMOKY, TaBaTh
OLICHKY NTPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON ¥ MHAMBUAYATbHOU PabOTHI
IpY PEIICHUH YYeOHBIX 3a/1a4, TPUHUMATh 11eJh COBMECTHOMN NEATEIbHOCTH, TUIAHUPOBATH
OpraHu3allMi0 COBMECTHON paloThl, pacHpenensTb BUABI pPabOT, 10roBapUBaTHCA,
o0cyX1aTh TIPOLIECC U pe3yabTaT padoThl, 0000IIaTh MHEHHSI HECKOJBKHX JIFO/ICH;

y49acTBOBaTh B TPYyNmoBBIX (opmax paboTel (0OCYXKIeHHS, OOMEH MHCHHH,
«MO3TOBBIE€ IITYPMBI» W WHBIC), BBIIIOJIHATH CBOIO YacTh PabOTHl U KOOPAMHHPOBATH CBOU
NEUCTBUSL C OPYTMMH WIEHAMU KOMaHbI, OIEHUBATh KaueCTBO CBOETO BKIJAJa B OOIIMIA
MPOYKT 1O KPUTEPUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aHMOICHCTBUSI.

INPEAMETHBIE PE3YJIbTATBI

K xoniy 11 knmacca oOy4aromuiicst HAy4YnUTCA:

CBOOOJIHO ONEPHUPOBATH MOHATHAMHM, CBSI3aHHBIMU C LIMJIMHIPUYECKOM, KOHUYECKON
1 c(hepruIeCKOr IMMOBEPXHOCTAMHU, OOBSICHATH CITOCOOBI TTOJTYUCHUS;

OTIEPHPOBATH TOHATUSMH, CBSI3aHHBIMH C TE€JIaMH BpAIEHUS: [IUIMHIPOM, KOHYCOM,
cdepoii u mapowm;

pacmo3HaBaTh Teja BpamieHus (IWIMHIP, KOHYyC, cdepa W map) U OOBACHATH
CHoco0bI MOJIYYEeHHUS TEJ BPALLECHUS;

KJIacCCU(PUIIUPOBATH B3aUMHOE PACTOJIOkKEHUE C(HEephl U TIIOCKOCTH;

BBIYHCIISITh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TENl BpalleHHs, 0ObEMBI U
IUIOIIAJ MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALICHHS, T€OMETPHYECKUX Tel C
npuMeHeHneM Gopmyi;

CBOOOHO ONEPUPOBATH MOHITHIMH, CBI3aHHBIMU C KOMOMHAIUSIMU TEJ BPAIICHUS U
MHOTOTPaHHUKOB: MHOTOIpaHHUK, BOIUCAHHBIN B chepy 1 ommucaHHbINA 0KOJI0 chepsl, chepa,
BITMCAaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHS,

BBIUMCIIATh COOTHOIICHHS MEXKAY IUIOMIAIIMU TIOBEPXHOCTEH U 0o0BEMaMu
I10JIOOHBIX TEJI;



nu300paxaTh M3ydaemble (PUTYpPbI, BBIIOJIHATH (BHIHOCHBIE) IJIOCKHE YEPTEXKH U3
PUCYHKOB MPOCTBIX OO0BEMHBIX (QUTYpP: BUJA CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS Tell
BpAICHUS;

W3BJIEKaTh,  WHTEPIPETUpPOBATH W MIpeoOpa3oBbiBaTh  HMHMOpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, IPEICTABICHHYIO Ha YePTEKaxX U PUCYHKAX;

CBOOOZHO OTEpUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPALMK HaJl BEKTOPaMUu;

3a/1aBaTh MJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM cucTeMe KOOpIMHAT;

pemath TeOMEeTpPUYECKHE 3aJaud Ha BBIYUCICHHUE YIJIOB MEXAYy MPSIMBIMH U
MJIOCKOCTSIMU, BBIUUCIICHUE PACCTOSIHUI OT TOYKH JI0 IJIOCKOCTH, B 11€JIOM, Ha IPUMEHEHHUE
BEKTOPHO-KOOPIMHATHOTO METO/1a MIPU PEIICHUH;

CBOOOZHO OINEpPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKECHMU;

BBITIOJTHATh M300pakK€HUsT MHOTOTPAHHUKOB M TEJI BPAILCHUS] MPU MapauIeIbHOM
nepeHoce, HEHTPATbHON CUMMETPHUH, 3€PKaIbHOW CHUMMETpPUHU, IMPU MOBOPOTE BOKPYT
PSMOH, TIpeoOpa30BaHMs TI0100US;

CTPOUTH CEYCHHS MHOTOTPAHHUKOB W TEJ BpAIlCHUS: CEUEHHUS IWIMHApA
(mapanienbHO W MEPIEHAMKYISIPHO OCH), CEYCHHsS KOHyca (TapayiejbHbIe OCHOBAHHUIO U
MPOXOJIAIINE Yepe3 BEPIINHY), CEYEHUS 11apa;

MCIOJIb30BaTh METOJIbI MOCTPOCHUS CEYEHUI: METOJ CJIeIOB, METOJ] BHYTPEHHETO
POEKTUPOBAHUS, METO/]] IEPEHOCA CEKYILEH TUIOCKOCTH;

JI0Ka3bIBaTh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHSITh TeoMeTpuueckue (akThl IS PEIIeHUs CTePEOMETPUUYECKUX 3ajiad,
MPEANOJaralouX HECKOJIbKO I1aroB PeIICHUs, €U YCIOBUS MPUMEHEHHUS 3aaHbl B IBHOU
U HEsBHOU opmMme;

pemaTh 3a/Ja4yd Ha JI0Ka3aTelbCTBO MaTeMAaTHUYECKHX OTHOIICHUH M HaXOXXICHUE
reOMEeTPUYECKUX BEITUYHH;

MIPUMEHATH MPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI
P PELLICHUH CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHSTh TOJyYeHHbIE 3HAHUS Ha TPAKTUKE: CpPaBHHUBATh, aHAIU3UPOBATh H
OIICHUBATh pPEAJIbHbIC CUTYaAllUH, MPUMEHSITh U3YyUYCHHbIC MOHSATHS, TEOPEMbI, CBOWCTBA B
mpoluecce  MOMCKAa — pelleHUs  MaTeMaTH4ecku  cOpPMYJIMPOBAHHON  MpoOJIEMBI,
MOJICJIUPOBATh pEajibHbIE CUTyallud Ha SI3bIKE T€OMETPUHU, HCCIEAOBaTh IMOCTPOCHHbIE
MOJIETTM C HCHOJb30BAHUEM T'€OMETPUYECKUX TOHATUNA W TEOopeM, ammapara anreOpbl,
pemaTh MpakTUYECKUE 3a/1auu, CBA3aHHbIE C HAXOXKIEHUEM Ire€OMETPUUYCCKUX BEJIUYUH;

UMETh TIPEJICTAaBICHUs 00 OCHOBHBIX JTallax Pa3BUTHS TEOMETPUU KaK COCTaBHOM
yacTu QyHIaMEHTa Pa3BUTHSI TEXHOJIOTUH.

COJEPKAHUE YYEBHOI'O ITIPEJIMETA, KYPCA

11 KITACC

TeJia Bpalenus

[TonATHSA: MUIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTH, chepuueckas
MOBEPXHOCTh, 00pa3yrolue NoBepxHocTel. Tena BpalleHus: UINHIP, KOHYC, YCeUEHHBIN
KOHYC, cdepa, map. B3aumHoe pacnosoxxeHue cdepbl M IJIOCKOCTH, KacaTeslbHas
IUIOCKOCTh K cepe. M3o0paxkeHre Ten BpalleHus Ha IJIOCKOCTH. Pa3BépTka munmHapa u
KoHyca. CummeTtpusi chepsl U mapa.



O06BEM. OcHoBHBIE cBOMCTBa 006EMOB Ten. Teopema 00 00BEME MPSAMOYTOJIBLHOTO
napasieNnenumneaa u cieAcTBus u3 He€. O0bEM MPsIMON M HAKIIOHHOHN MPU3MBI, IIWIMHIPA,
nupaMuibl 1 Konyca. O0bEM 1apa U I1apoBOro CETMEHTA.

KoMOuHammm ten BpaimieHuss 1 MHOTOTPaHHHUKOB. [Ipu3ma, BIMcaHHAs B IWIHHID,
onucaHHas OKoJIo IHHApa. [lepecedenue cepsl U mapa ¢ miockocThio. Kacanue mapa u
chepbl TIOCKOCTBIO. [lOHATHE MHOTOTpPaHHHMKA, OIMUCAHHOTO OKOJIo cdepsl, chepsl,
BITMCAHHON B MHOTOTPAaHHUK HJIM TEJIO BPAIICHUSI.

[Tnomaae MOBEPXHOCTH MUIUHIPA, KOHYCA, IUIoNans chepsl u e€ yacteil. [Tomodue
B mpocrtpaHcTBe. OTHomeHHEe O00BEMOB, IUIOMAACH TMMOBEPXHOCTEH IMOJOOHBIX QUTYD.
[IpeobpazoBanne mompodusi, roMmoTeTHs. Pemenne 3ama4 Ha MIOCKOCTH C MCIIOJIb30BAHUEM
CTEpEOMETPHUECKUX METOJIOB.

[TocTpoeHne ceueHWd MHOTOTPAHHHKOB M T BpAIICHUS: CEUYCHHS LMJIMHIPA
(MapayuIenTbHO W TMEePIEHANKYISIPHO OCH), CEUCHHsI KOHyca (TapauieIbHbIe OCHOBAaHUIO U
NPOXOJASAIINE Yepe3 BEpIIMHY), CEUeHHUs IIapa, METOJIbl TOCTPOCHHS CEUCHHIA: METOJ
CJIEJIOB, METOJ] BHYTPEHHETO TIPOCKTHUPOBAHHMSI, METO/] TIEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTtBe. Omnepannu HajJ BEKTOpaMH. BEKTOpHOE YMHOXKEHUE
BEeKTOpOoB. CBolCTBa BEKTOPHOro yMHOXeHus. lIpsmoyronpHas cucrema KOOpAHMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. Paznoxenue Bektopa mo 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ IPH PEUICHUU T€OMETPUUECKUX 3a1ad.

J/IBU:KeHUs B IPOCTPAHCTBE

JIBwxenust mpoctpanctBa. OtobOpakeHus. J[BukeHuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBA ABVKCHNUW. BHJIbI IBMKEHUI: MTapajuIeIbHBIN IEPEHOC, LIEHTPAJIbHAsT CUMMETPHSI,
3epKajbHas CUMMETPHsI, TOBOPOT BOKpYT mpsiMoil. IlpeoOpazoBanus nmonoOus. [Ipsmas u
cepa Ditnepa.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne || HammenoBaHue pa3aesioB U TEM MPOrPaMMBbI | KonngectBo yacoB | OnexTponHble (1dpoBHIe) 00pa3oBaTENbHBIC
n/n Beero||  KonTponbhbie [TpakTruecKue pECYpChI
paboThI paboThI
|1 ”AHaJII/ITI/I‘IeCKaSI reOMeTpUs H 15 H 1 H H
2 [ToBTOpenue, 0000IIEHNE 1 CUCTEMATH3AIIHS 15 1
3HaHUI
|3 ”O6’béM MHOT'OIpaHHHUKA H 17 H 1 H H
|4 ”Tena BpallleHUS H 24 H 1 H H
5) [Tnoujaay noBepXHOCTU U 0OBEMBI KPYIJIBIX 9
Tem
6 |[Abmwxerns L5 | | |
7 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3ALIHS 17
3HAHUU
OBULIEE KOJIMYECTBO YACOB I10 102 8 0
[TPOI'PAMME










INOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
No Tema ypoxka KonngectBo gacos ‘ DIeKTpOHHBIE
n/mn Bcero|| Korrponsabie || [TpakTrueckue mugposse
PaBOTEI PaBOTEI o0Opa3oBareybHbIe
pecypcesl
1 |ToBropenue Tembl "KoopauHaThl BEKTOpa 1
Ha IJIOCKOCTH U B ITPOCTpaHCTBE"
2 |[[ToBropenue temsl "CKalsgpHOE 1
IIPOU3BE/IEHUE BEKTOPOB"
3 |[loBropenue TeMsl "BelunciacHue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 |[ToBTOopenue Tembl "YpaBHEHUE PSIMOH, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
S |[YpaBHEHHE MIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
6 ||[YpaBHEHHE TIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
‘7 HBeKTopHoe IPOM3BECHUE H 1 H H H
8 |JIuHelinble HEpaBEHCTBA, JTMHEHHOE 1
IPOTPaMMHUPOBaHUE
9 |JIuHelinble HEpaBEHCTBA, JTMHEHHOEC 1
IPOTPaMMHUPOBaHUE
10 ||AHamuTHYECKHE METOBI pacuyéra yria 1
MEK/1y PSIMBIMU B MHOTOTPaHHUKAX
11 ||AHanuTHYeCKHE METOIBI pacuéTa yria 1
MEX/1y IUIOCKOCTSIMUA B MHOTOTPaHHUKAX
12 ||®opmyna paccTOSHUS OT TOUKH 10 1
TUTOCKOCTH B KOOpAMHATAX
13 ||HaxoxaeHue pacCTOSTHUN OT TOYKH JI0 1
TIJIOCKOCTH B Ky0Oe
14 ||HaxosxaeHUE pacCTOSTHUN OT TOYKH JI0 1
IUTOCKOCTH B NPAaBWJIBHOW MTHPaMUIe
15 ||[KontponbHas pabora "AHanuTHueckas 1 1
reoMeTpust”
16 ||CeyeHust MHOTOTPaHHUKOB: CTaHAapPTHBIC 1
MHOTOTPaHHUKH
‘17 HCequHs{ MHOTOTPAHHHUKOB: METOJI CJIC/IOB H 1 H H H
18 ||CeyeHust MHOTOTPAHHUKOB: CTaHIapPTHBIC 1
IUIOCKOCTH, MTEPEeCeUeHUs MPSMbIX U
IIJIOCKOCTEMN
19 |[apamienbHbIC TPSMBIE U TNIOCKOCTH: 1
napaiellbHbIe CEUCHHS
20 |[TapasenbHbIe MPSIMBIC U TUIOCKOCTH: 1
pPacy€T OTHOLIEHUN

[N

‘21 HHapanﬂeanHe IPSIMBIE U TNIOCKOCTH:




n/n

Tema ypoka

KonnyectBo yacos

Bcero

Konrponehsie || [IpakTryeckue
paboThI paboTsI

DIIeKTPOHHBIE
1 poBkIe
obpazoBarenbHbIE

pecypchl

YIJIBI MEXY CKPCUINBAIOIIUMUCSH
MMPpAMBbIMHA

22

CTaHJApTHBIE ITAphl IEPIECHIUKYIIPHBIX
IUIOCKOCTEM U MPSIMBIX, CHMMETPHH
MHOT'OI'PAaHHUKOB

HCpHeHI[I/IKYJ'IHpHBIC IMPAMBIC U IIJIOCKOCTH:

23

TeopeMa O TPeX MEepIeHIUKYIsIpax

[lepnenuKyIsIpHBIE IPSIMBIE U INIOCKOCTH:

24

BBIYUCJICHUA OJIMH B MHOI'OI'PAaHHUKAX

HCpHeHI[I/IKYJ'IHpHBIC IMPAMBIC U IIJIOCKOCTH:

25

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
nmonoous

26

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
dbopMyIIBI IS TUTOIIACH, COOOpaXKeHUS
nmonoous

27

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
dbopMyIIBI 1S TUIOIIACH, COOOpaKeHUS
nmonoous

28

[Tnomany ceyeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaXeHUs MOA00HS

29

[Tnomanu ce4eHnit MHOTOTPAaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Mst

30

KonTponbnas padota "[loBTOpenue:
MHOT'OI'PaHHHUKH, CEUEHHUSI
MHOTOTPaHHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJsenenuneaa

32

3amaun 00 yABOCHUU Ky0Oa, O KBaJApaType
Ky0a; 0 TPUCEKIIUU yTIia

33

CrepeomeTpHueCcKHE 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSAMOYTOJIBHOTO
napasenenunena

34

[Tpuknanubie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BhEMA MTPSIMOYTOJILHOTO
napasuieNienumnena

135

HO6’I>éM MPSIMON MTPU3MBI

36

CrepeoMeTpHuecKUe 3aJaul, CBS3aHHbIE C
BbIYUCIIEHHEM 00BEMOB TPSMOM MPU3MBI

37

[TpuknaaHbie 3a7a4u, CBA3aHHBIE C
00BEMOM MPSMON MTPU3MBI

\38

HBancneHHe 00BEMOB TEJI C HOMOILBIO




No Tema ypoka KonugectBo gacos ‘ DIIeKTPOHHBIE
n/m Bceero|| Konrponbubie || [Tpakthueckue u(posse
PaBOTEI PaBOTEI oOpa3oBareybHbIe
pecypchl

onpenenéHHoro uaterpaiga. Oobém
HAKJIOHHOM NPU3MBI

39 |[BeruncneHne 00bEMOB TEJ C TIOMOIIBIO 1
onpeaenéuHoro uarerpaita. Oobpém
TUPaAMUJIBI

40 ||dopmysna 06béma mupamuabl. OtHomienue | 1
00BEMOB MMUPaMH/L C OOLIHM YTIIOM

41 || dopmyna o0béma nupamuael. OtHomeHue | 1
00bEMOB MUPAMHU/T C OOLITUM yTIIOM

42 |CrepeomeTprueckue 3a1auu, cBsizaHHbie ¢ | 1
00bEMaMU HAKIIOHHOM MTPU3MBI

43 ||Crepeomerprueckue 3a1a4uu, cBsi3anHbie ¢ | 1
00BbEMaMH TUPAMHUIBI

44 | TIpuxnagsbie 3agaun o Teme "OObEMBI 1
Ten", CBA3aHHBIC C 00BEMOM HAKIIOHHOH
IPU3MBI

45 |TIpuxnagabie 3agaun o Teme "O0bEMBI 1
Ten", CBA3aHHBIC C 00BEMOM TTHUPAMHUIBI

46 |[Tpumenenune 00bEMOB. Beiuucnenue 1
pacCTOSIHUSA JIO TNIOCKOCTH

47 |[KonTposbHas padoTa "O0BEM 1 1
MHOTOTrpaHHHKaA"

48 || LlummHapuveckas OBEpXHOCTb, 1
00pa3yromue MINHAPHYECKON
MOBEPXHOCTH

49 | Humusaap. [Ipsmoii KpyroBo# IUIMHD. 1
[Tmonaar MOBEPXHOCTH LWJIMHIPA

50 |[Konuueckas MoBEpXHOCTh, 00pa3yroIiue 1
KOHHYECKOW oBepxHOCcTH. KoHyc

51 ||Ceuenne KoHyca MIOCKOCTHIO, 1
napayie/ibHOW TUIOCKOCTH OCHOBaHHS

52 ||Vceuénnslii konyc. M300paxenue konycon|| 1
U YCEYEHHBIX KOHYCOB

33 |[Inoraas 6OKOBO MOBEPXHOCTH U MONHOM || 1
MOBEPXHOCTH KOHYCa

94 |[nommaas OOKOBOI MOBEPXHOCTH U MONHOM || 1
MOBEPXHOCTH KOHYyCa

95 ||CtepeoMeTpHUECKHUE 3a/1a4d Ha 1
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
MOCTPOCHHUEM CCUCHHH IHIIMH/IPA, KOHYCa

96 ||CtepeomeTpHruecKue 3a/1aun Ha 1

J10Ka3aTCJIbCTBO U BBIYUCIICHUC,
MOCTPOCHUCM CedYeHUI HUJINHApA, KOHYyCa
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No Tema ypoka KonugectBo gacos ‘ DIIeKTPOHHBIE
n/m Bceero|| Konrponbubie || [Tpakthueckue u(posse
PaBOTEI PaBOTEI oOpa3oBareybHbIe
pecypcsl
57 |[[IpuknagHble 3a7a49u, CBI3aHHBIC C 1
UIHHAPOM
58 |[IpukiaaHbIe 3a/1a4, CBA3aHHbIC C 1
UIHHAPOM
59 |[Capepa  usap I | |
60 |[Tepeceuenwue chepsl u 1Iapa ¢ 1
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTRIO. BuT 1 M300pakeHue mapa
61 |[Iepeceuenwe chepsl u IIapa ¢ 1
miockocThio. Kacanue mapa u chepbl
TUIOCKOCTBIO. Bu u m300pakenue mapa
62 |VpaBuenwue chepsl. [Tnomans chepsl u eé 1
yacreu
‘63 HCHMMeTpm{ cdepsl 1 mapa H 1 H ‘
64 ||CrepeomerpruecKkue 3a1aun Ha 1
JI0Ka3aTeIbCTBO M BHIYUCIICHHUE, CBI3aHHBIC
co chepoii 1 mapom, TOCTPOCHUEM X
CCUCHHI TIIOCKOCTHIO
65 ||CTepeomerpuyeckue 3a1aun Ha 1
JI0Ka3aTeIbCTBO U BBIUUCIICHHUE, CBI3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM X
CCUCHHI TIIOCKOCTHIO
66 |[[IpukiaaHbie 3a1a9H, CBA3aHHBIC CO 1
chepoit u mapom
67 |[[ToBTOpEeHME: OKPY)KHOCTH Ha TIIOCKOCTH, 1
BBIYUCIICHHS B OKPY)KHOCTH, CTaHIapTHBIC
mogoous
68 |PaznruHble KOMOWMHAIIMY TEJ BpAICHHS U 1
MHOTOTPaHHHKOB
69 |3amaun mo Teme "Tena v MOBEPXHOCTH 1
BpauieHus"
70 |[3amaum mo Teme "Tena 1 MTOBEPXHOCTH 1
BparnieHus"
71 |[KonTponbHas padora "Tena u 1 1
MOBEPXHOCTHU BpaleHus"
72 ||O0vém nunuHaapa. Teopema 00 00bEMeE 1
NPSIMOTO LUJIMHIPA
73 | BeruucieHre 00bEMOB TeJl ¢ TOMOIIBIO 1
onpenenénHoro uaterpaiga. O6béM KoHyca
74 |[Tnomaau 60KOBOW U MONHOM moBepxHOCcTH| 1
KOHyca
75 ||Crepeomerprueckue 3a1auu, cBsizanapie ¢ || 1
BBIYUCIICHHEM 00BbEMOB IIHIIMH]IPA, KOHYCa
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n/n

Tema ypoka

KonnyectBo yacos

Bcero

KonTponbHbie
paboThI

IIpakTrnueckue
paboTsI

DIIeKTPOHHBIE
1 poBkIe
obpazoBarenbHbIE

pecypchl

76

[Tpuknagaeie 3aaaun 1o Teme "OO0BEMBI 1
TJIOIA M TTOBEpPXHOCTEHN Te"

77

O0BEM mapa 1 IapoBOro CEKTopa.
Teopema 06 06bEMe miapa. [1nomans
chepbl. CTepeoMeTpHUECKUE 3a/1aUH,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB TI1apa,
[IaPOBOTO CErMEHTA U IIAPOBOTO CEKTOpa

78

[Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM IIapa u
miomaaso cepbl. COOTHOUIEHUS MEKITY
TUTONIA/ISIMU TTOBEPXHOCTEH M 00bEMaMu
IMOOOOHBIX TEN

79

[TonoOHbIe Tena B MPOCTPAHCTBE.
H3meHeHnne o0bEMa mpu moj00uu.
CrepeoMeTpHUuecKUe 3aJa41, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB TEJ U IJIOIIA IeH
MOBEPXHOCTEH

80

KoHntponbnas padora "Ilnomann
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"

81

JBuxenust npoctpancTBa. OToOpaskeHusl.
JB>xenust u paBeHcTBO puryp. O0mme
CBOWCTBA JIBUKCHUI

82

Bubl ABMKEHUN: TapaJieIbHbIN MIEPEHOC,
HEHTpaJIbHAsi CHMMETPHS, 3€pKaJIbHAS
CUMMETPUS, TOBOPOT BOKPYT MPSAMOit

83

[TpeoOpazoBanus nmonobus. [psmas u
cthepa Diinepa

84

FGOMeTpI/ILIeCKI/IC 3ala4uu Ha IIPUMCHCHUC
JBUXCHUA

85

Kontponbnas padota "BekTops! B
npocTpaHcTae”

86

Ob6o6uaroree noropeHue 11 noHsATHi U
MeTo10B Kypca reometrpun 10—11 kmnaccos,
cucTeMaTH3alys 3HaHUM:
"ITapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B
npocTpaHcTae”

87

O6o0matomiee moBTopenue 11 moHsTHii u
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHui: "BekTopsl B
npocTpaHcTse”

88

Ob6o6maromee noropenue 11 noHsATUi 1
MeTo/10B Kypca reomerpun 10—11 kmnaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B

npocTpaHcTse"

\89

HO6o6maromee nosropenue 11 nonaruii n H 1 ‘
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n/n

Tema ypoka

KonnyectBo yacos

Bcero

KonTponbHbie
paboThI

IIpakTrnueckue
paboTsI

DIIeKTPOHHBIE
1 poBkIe
obpazoBarenbHbIE

pecypchl

MeToJ10B Kypca reometpun 10—11 knaccos,
cuctemaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHATH 1
MeTOJ10B Kypca reometrpun 10—11 knaccos,
cuctemaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

91

O6o06matomee moBropeHue 11 moHITHI 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucrteMarusanys 3Haguii: "Tnomaagn
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

92

Ob6o6maromee nosropenue 11 noHsATUi 1
MeTo/10B Kypca reomerpuu 10—11 knaccos,
cucreMaruzaius 3Hanuit: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

\93

HI/ITOFOBa;I KOHTpOJIbHas paboTa

(BN

|

|

|

\94

HI/ITOFOBas[ KOHTpOJIbHas paboTa

[EEN

|

|

|

95

[ToBTOpeHME, 0000MIECHUE 1
CHCTeMaTH3aIlUs 3HAHUH

96

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJib B pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHI

97

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

98

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

100

Hcropus pa3BUTHSA CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH

102

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX

18




19

No Tema ypoka KonugectBo gacos ‘ DIIeKTPOHHBIE
/i Bceero|| Konrponbubie || [Tpakthueckue 1Hpposbie
paGoTb paboTH obpazoBarenbHbIE
pecypcsl
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUI
OBILIEE KOJIMYECTBO YACOB I10 102 8 0
ITPO'PAMME
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