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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpus siBisieTCSl OJHUM U3 0a30BBIX KYpPCOB Ha YpOBHE CpeaHero oodmiero oOpa3oBaHusi, Tak
Kak oOecreyrBaeT BO3MOXHOCTh H3YYCHHMS IMCUUIUIMH €CTECTBEHHO-HAYYHOW HANpaBIIEHHOCTH U
MPEeIMETOB T'yMAaHUTAPHOTO IHMKIJIA. [IOCKOJBKY JIOTHYECKOE MBIIUICHHE, (popMUpyeMoe Mpu M3ydyeHH U
00y4aromuMHUCs TOHATUHHBIX OCHOB I'€OMETPUH, IPU JIOKA3aTEIbCTBE TEOPEM U MOCTPOCHHUH IICTIOUKH
JIOTUYECKUX YTBEP)KICHUM NpU PEIIEHUH I'€OMETPUUYECKUX 3ajad, YMEHHUE BBIABUIaThb M OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCSl NPU PEIICHUH 3a/ad €CTECTBEHHO-HAy4HOrO IIMKIA, B
YaCTHOCTH (PM3UYECKUX 3ajad.

Llenb ocBoeHust mporpaMmbl yueOHOTO Kypca «l'eomeTpusi» Ha yriyOn€HHOM ypOBHE — pa3BUTHE
UHIUBUAYAJIbHBIX CIIOCOOHOCTEM OOydaroluxcsi HpU M3YYEHHMM TEOMETPUH, KaK COCTaBIISIIOLLEH
npeaMeTHo# obmactu «MareMaTika u nHOpMaTHKa» Yepe3 00ecredeHrne BO3MOKHOCTH MPUOOPETEHUS
Y UCTOJIB30BaHUS 0oJiee TIIyOOKHX T€OMETPUYECKUX 3HAHUN W JCWCTBUH, CHICIIU(PHIHBIX TE€OMETPUH, U
HEOOXOJIMMBIX [UIsl YCHEIIHOIO MNPO(ECCHOHAIBHOTO 00pa30BaHMs, CBSA3aHHOTO C HCIIOJIb30BAHUEM
MaTeMaTHKH.

[IpropuTeTHBIMU 3aJayaMy Kypca T€OMETpPUM Ha YIriyOJI€HHOM YpOBHE, PaCIIUPSIONIMMH U
YCUJIMBAIOIIUMHU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:

paciivpeHue MpeACTaBICHUSI O TEOMETPUM KaK 4YacTH MHUPOBOM KylbTypbl M (OopMUpOBaHUE
OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MHUPOM;

dbopMHUpOBaHHE TMPEACTaBICHHS O TPOCTPAHCTBEHHBIX (uUrypax Kak O  BaxHEHIINX
MaTeMaTHYECKUX MOJIEJISX, MO3BOJISIOIINX OMUCHIBATh M U3Yy4aTh Pa3HbIE SIBJICHUS OKPYKAIOLIEro MUPA,
3HaHME MOHIATUIHOTO anmapaTta 1o pasjaeny «CrepeomMeTpus» yueOHOTO Kypca reOMETpUN;

(dbopMHUpOBaHHE YMEHHUS BIAJIETh OCHOBHBIMHU IOHSATHSIMU O IMPOCTPAHCTBEHHBIX (UTypax M HX
OCHOBHBIMH CBOICTBaMH, 3HaHUE TeopeM, (GOopMyln M yMEHHE HUX MNPUMEHATh, YMEHHS JOKa3bIBaTh
TEOPEMBI 1 HaXOJUTh HECTAaHAAPTHBIE CIIOCOOBI PELICHUS 3a/1a4;

(GopMupoBaHHE YMEHMsI pacllO3HaBaTh HA YEPTEkKaxX, MOJEIAX U B PEaIbHOM MHPE MHOTOTPaHHUKU
U TeJla BPAILCHUs, KOHCTPYUPOBATh F€OMETPUUECKHE MOJIEIIH;

(GopMupoBaHHE TOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHYECKOTO IOCTPOCHMsI MaTeMaTHYeCKUX
Teopui, GopMupoBaHHE NOHUMAHUS POJIM AKCUOMATUKH IPH IIPOBEACHUHN PACCYKICHUH;

(dopMupoBaHHE YMEHHs BJIAJETh METOJAMHU J0KA3aTEIbCTB M AITOPUTMOB PEIICHUS, YMEHHS UX
IIPUMEHSATh, MPOBOJUTH JOKA3aTENbHBIE PACCYXKICHUSA B XOJE PELICHHA CTEPEOMETPHUYECKHX 3a1ad U
3aJa4y ¢ MPaKTUYECKUM COJepKaHueM, (OPMUPOBAHHUE MPEACTABICHUSA O HEOOXOJUMOCTH JI0Ka3aTeIbCTB
pu 0OOCHOBAaHMU MATEMAaTUYECKUX YTBEP)KJICHMM M POJIM aKCMOMAaTUKU B NPOBEJEHUU AETYKTUBHBIX
paccyxJIeHUI;

pa3BUTHE U COBEPLICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
[IO3HABATEIbHON AKTMBHOCTH, HCCIIENOBATEIbCKUX YMEHHMM, KPUTUYHOCTH MBIIUICHHSA, HMHTEpeca K
U3Y4YECHHUIO T€OMETPUH;

¢dopmupoBaHue (HyHKIHMOHATIBHON I'PaMOTHOCTH, PEIEBAHTHONW I'€OMETPUH: YMEHHUsS paclo3HaBaTh
IPOSIBICHUS T'€OMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHBIX >KM3HEHHBIX
CUTyallUsX M TP U3YyYEHUU JPYTUX Y4YEOHBIX MPEIMETOB, TMPOSBICHUA 3aBUCHUMOCTEH H
3aKOHOMEPHOCTEN, MOJCIMPOBAHUS pPEAJBHBIX CUTYyalluld, HCCIIENOBaHUS IOCTPOEHHBIX MOJEINEH,
MHTEPIIPETALIMY [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMU COZEP)KATENIbHBIMU JIMHUAMU yueOHoro kypca «['eomerpusi» B 10-11 kmaccax
ABIAIOTCS: «lIpsMbIE U TUIOCKOCTH B MPOCTpPaHCTBE», «MHOrorpanHukmn», «Tena Bpamenus», «Bexkropsl
U KOOPJMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo PI'OC COO TpeGoBaHME «yMEThb ONEPUPOBATH MOHATHAMUY,
peleBaHTHBIMM T'€OMETPUM Ha YriIyOoJaéHHOM ypoBHe oOyueHus B 10—11 kiaccaX, OTHOCHTCS KO BCeM
coJiepKaTeIbHbIM JIMHUSAM Y4eOHOTro Kypca, a (OpMHUpPOBAaHUE JIOTHYECKUX YMEHMH paclpenensercs: He
TOJIBKO 110 COJIepXKaTedbHbIM JIMHUSAM, HO W 1o rojaMm oOydeHus. CojnepxaHue o00pa3oBaHus,
COOTBETCTBYIOIIlEE MpPEAMETHBIM pe3ynbTraTaM ocBoeHust dexepanbHOi paboyeil IpoOrpaMMsl,
pacrpeieIEHHBIM 110 ToAaM 00y4eHUs, CTPYKTYPHPOBAHO TaKUM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHLIMIHAIBHBIM BOIIpocaM oOydaromuecs: 00paiiaiiuch HEOJHOKPATHO. DTO MO3BOJIIET OPraHU30BaTh
OBJIQJIECHUE TEOMETPUUYECKUMHU TMOHSITUAMM M HaBBIKAMU IIOCJIEIOBATEIbHO M IOCTYNATENIBbHO, C
COOJIIOJICHMEM TPUHIMIA [PEEMCTBEHHOCTH, a HOBBIE 3HAHMUSA BKJIIOYAaTh B OOILIYI0 CHCTEMY



TeOMETPUYECKUX TMPEJICTABICHUH OOydJarommxcs, paciupss u yriiyomss e€, oOpa3ys MpOYHbIE
MHO>KECTBEHHBIE CBSI3U.

[lepexoxa K U3y4EeHHUIO T€OMETPUU Ha YIIIyOJEHHOM YPOBHE ITO3BOJISCT:

co3gatb  ycioBus s guddepeHnuanud  OOy4eHHs, TOCTPOSHUS  WHIUBUIAYATbHBIX
o0pa3oBaTeNbHBIX TpOrpaMM, OOecneuuTh YriayOnEHHOE H3YyYeHHE TE€OMETPUU KaK COCTaBIISIOLICH
y4eOHoTo npenmera «MaTemMaTukay,

MOJTOTOBUTH OOYYAIOUIMXCS K MPOJOJDKCHUIO U3YyUEHUs MAaTEeMaTUKU C y4€TOM BbIOOpa Oymyrien
npodeccuu, odecrieunBasi MPEEMCTBEHHOCTh MEXK Ty OOIITUM M MPO(EeCCHOHATBHBIM 00pa30BaHUEM.

Ha u3ydyenne yueOHoro Kypca «I'eomerpus» Ha yriyonéHHoMm ypoBHe oTBomuTcs 204 gaca: B 10
kiacce — 102 ygaca (3 gaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZEIIO).

B coorBercTBHH ¢ TpedoBanusimu @PI'OC 2021, yuntsiBas [IpaBociiaBHbIi KOMIIOHEHT B
o0pa3oBanuu PaGouas nporpamma no npeamery «I'eomeTpus»
OCHOBBIBAETCS TaK XK€ Ha:

e [Ipuka3 Munucrepcra [Ipocsemenus Poccutickoit @enepaunu ot 18.05.2023 Ne 371 «O6
YTBEPKICHUH (PesiepaabHO 00pa3oBaTeIbHON IPOrpaMMBbl CPEAHETO 0011ero 00pa3oBaHUs;

e (CraHzapT NPaBOCIABHOIO KOMIIOHEHTa Ha4yaJbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpPEeaHEro
(mosHOTO) O6MIIEr0 oOpa3zoBaHms Il y4eOHBIX 3aBefieHU Poccuiickoit denepanuu, yrBepKIeH
pemienneM CasimienHoro Cunona Pycckoit IIpaBociaBnoit Llepksu «27» nrons 2011 r. XKypran Ne
76 (B pemaxuuu ot 28.04. 2015 (yrBepxkaeHa mpukasom Ilpencenarens CHHOTAIBHOTO OTAEa
penurno3Horo oOpa3zoBanus nkatexuszauu Pycckoii [IpaBocnanoit Llepksu ot 28.04.2015)

e OcHoBuym oOpazoBarenbHyio porpammy HOO, OOO u COO YOV «IIpaBocnaBHas THMHA3US
r. KoBpoBay

e PaGouyto nporpammy Bocniutanust YOV «lIpaBocnaBHas rumuazus r. KoBposay

e VueOnsiit iiad YOV «IIpaBocnaBnas rumuasus r.KoBpoBay

[Ipu otGope conepkanus ydyeOHOro mpeamera yuuTbiBaeTcs CTaHAApT MPaBOCIABHOIO KOMIIOHEHTA
Ha4yaJbHOTO O0OIIEero, OCHOBHOTO OOIIEero, cpeaHero (mojgHoro) ooOmero oOpa3oBaHUs IS y4eOHBIX
3aBeneHnili Poccuiickoii denepannn

e Coxepxanue oO0pa30BaHMS JOJKHO 00E€CTICUMBATE:

- UHTETPALIMIO JMYHOCTH B HAITMOHAJIbHYIO U MUPOBYIO KYJIBTYPY;
- popMHpOBaHUE TyXOBHO-HPABCTBEHHOW JIMYHOCTH;
e Conepxanue o0Opa3oBaHUsI JOIKHO COJCHCTBOBATD:
- B3aUMOTIOHUMAHUIO ¥ COTPYAHUYECTBY MEXY JIIOJIbMU, HAPOJAAMU HE3aBHCUMO OT PACOBO,
HallMOHAJIbHOM, 3STHUYECKOW, PEINTUO3HON U COLMAIbHON IPUHAIEKHOCTH,
- YUUTBIBATh pa3HOOOpa3ne MUPOBO33PEHUYECKHUX MOIX0/I0B,
- c1ocOOCTBOBATH peanu3aliy npaBa 00yJyaromuxcs Ha cBOOOIHBII BHIOOp MHEHHIA U
yOexAeHUH.
B cootBerctBUM co CTaHgapTOM MpPaBOCIABHOTO KOMIIOHEHTAa B paMKaxX MPOrPaMMBbI CTaBSTCS LEIH
chopMHUpPOBATH:

1) yKOpEeHEHHOCTh B MPABOCIABHON Tpamuilid, Bepe W JOOBH K bory m OMMKHMM Kak BBICIIMX
LEHHOCTAX YeJI0BEUECKOH JKU3HH,

2) YCTPEMJICHHOCTb JINYHOCTH K BBICIIEMY HICATy YEIOBEUYSCKOTO COBEPILICHCTBA, BHIPAKEHHOTO B
JInunoctu boroyenoseka — ['ocnoga Mucyca Xpucra («reocucy, «000KeHHE» YelIOBEKA);

3) Hanu4Me HPABCTBEHHOT'O CaMOCO3HaHHMs (MOHSITHUS O JOOpe U 371, MPaB/e U JDKH), YCBOCHHUE TAKHX
Ka4yecTB, Kak JOOPOCOBECTHOCTD, CIIPaBEIIMBOCTb, BEPHOCTD, JOJIT, YECTh, OJ1aroKeIaTeIbHOCTh;

4) oco3Hanue cebs yagom Pycckoii [IpaBocnasnoii Llepksu;

5) HanmuuMe MCTOPUYECKOW MMaMATH KaKk 4YyBCTBA CONMPUYACTHOCTH C POJHBIM HApOJIOM |
OTteuecTBOM, OCO3HaHUE 0a30BBIX LIEHHOCTEH OOIIECTBA: CBSILEHHOTO J1apa *KU3HH, YEI0BEYECKOi
JUYHOCTH, CeEMbHU, PoinHBI;

6) OnaroroBeifHOe OTHOLICHHUE K CBATHIHSIM Pycckoii [IpaBocnaBHoit LepkBu;

7) HanMuue HaBBIKOB JOOPOJETENFHON JKM3HHM (XPUCTHAHCKOTO OJlarodecTus), pa3BUTHE TaKUX
Ka4yecTB, KaK IOCIYIIaHue, TepIeHne, TpyAoao0nue, MUJIocepaIue, HeIoOMyApHe U Jp.; XpaHEeHUe
YECTH U I'PaXkJaHCKOIO JOCTOMHCTBA,

8) OTBETCTBEHHOCTH M MPUJICKAHKE B yueOe;



9) m000BB K OMKHHUM Yepe3 COILMATBHOE CITY)KEHUE U )KEPTBEHHOCTH;

10) HanuuKe U MpakTUYECKas peain3alys HaBBIKOB COBMECTHOTO TBOPYECTBA M COPAOOTHHYECTBA;

11) pa3BuTHE HAaBBIKOB HEIPUSATHUS 3J1a, Pa3IUUCHHS rpexa (HeNMOCIylIanus, OOUTIYMBOCTH, 3aBUCTH,
JIEHU U Jp.) U IPOTUBOCTOSIHUS UCKYILIEHUSIM «BEKA CETO»;

12) Hanuume 3CTEeTUYECKUX YYBCTB, YMEHHUS BHJIETh KpacoTy bokbero mupa, KpacoTy u BHYTPCHHHUH
CMBICJI ITPABOCIIABHOTO borocimyxeHnus;

13) Hanuure OepeKHOTO OTHOIICHUS K 3I0POBBIO Kak Japy boxuemy;

14) Hanuure 6epeKHOTO OTHOUICHUS K IPUPOJIC U BCEMY KHBOMY.

COJEP/KAHUE OBYYEHUA

10 KJIACC

IIpsimble U MJIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE TIOHATHSI cTepeoMeTpuu. Touka, mpsMas, IIOCKOCTh, TpocTpaHCTBO. [lonsTHe 00
AKCHOMAaTHYECKOM IMOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOe pacrnosio)keHHE TPSAMBIX B TPOCTPAHCTBE: TIEPECEKAIONIUECcs, TMapauieIbHbIE |
CKpenuBammuecs: npsmbie. [Ipu3HaKkW CKpemMBarOMMXcs NpsaMbIX. [lapamiensHOCTh TPSMBIX U
MJIOCKOCTEN B MPOCTPAHCTBE: MapajlyIeIbHBIE MPSIMbIE B MPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MPSIMBIX,
NapajuleIbHOCTh NPAMOI U TiockocTH. [lapannenbHoe U LIEHTpaldbHOE MPOEKTUPOBAaHUE, U300pakeHne
¢uryp. OCHOBHBIE CBOWCTBa MapauICIbHOTO MpOoeKTHpoBaHus. M3o0paxenue Guryp B mapajiebHON
MPOEKIUU. YTJBI C COHANpPAaBJICHHBIMA CTOPOHAMH, YroJd MEKIYy TMPSIMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEH: MapaulebHbIE IUIOCKOCTH, CBOWCTBA NapaUIeNIbHBIX IJIOCKOCTEM.
[IpocTeitmme mnpocTpaHCTBEHHBIE (DUTYphI HA IUIOCKOCTH: TETPadap, MapajIeNeNuIe, MOCTPOCHUE
CEUYECHUU.

[lepneHUKYISIPHOCTh TPSMONW W TUIOCKOCTU: TEPHEHIUKYJISPHBIE TPSIMbIE B TIPOCTPAHCTRBE,
MpsIMBIE MMApaAJUIEIbHbIE U NEPIEHANKYISIPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH NPSIMOM U
IUIOCKOCTH, TE€OpEMa O MNPAMOW MEPHECHAUKYISIPHON MIOCKOCTH. OpTOroHaIbHOE MPOCKTUPOBAHUE.
[lepneHauKkynssp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHME OT MPsAMON A0
IUIOCKOCTH, MpoeKiusi (Urypbl Ha TUIOCKOCThb. [lepneHAMKYISpPHOCTh IUIOCKOCTEH: MpH3HAK
MEPIEHIUKYIISIPHOCTH JBYX IJIOCKOocTel. Teopema 0 TpéxX neprneHIuKymnspax.

VYriael B IPOCTPAHCTBE: YroJ MEXKAY NPsIMOM M IJIOCKOCTHIO, ABYTPAHHBIA YroJj, JUHEUHBIM Yroj
JNBYrpaHHOro yria. Tpé€xrpaHHbli U MHOrorpaHsbie yribl. CBONCTBA IUIOCKMX YIJIOB MHOTOTPaHHOTO
yriia. CBOMCTBA IUIOCKUX U ABYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB /IS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHMKH

Bunabl MHOrorpaHHuKOB, pa3BépTKa MHOrorpaHHuka. Ilpusma: n-yrospHas npusma, mnpsmas U
HAKJIOHHAsl MPHU3MBbI, OOKOBas W TMOJHAas MOBEPXHOCTh Npu3Mbl. llapamnenenunen, npsMOYTroiIbHBIN
napajieJienumne] U ero cporcrBa. KpaTwailluye myTd Ha MOBEPXHOCTM MHOIOrpaHHHKA. Teopema
Oiinepa. [lpocrpanctBennas teopema lludaropa. Ilupamupa: n-yroibHas nupamujaa, MpaBUIbHAS U
yceuéHHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TrpaHei NpaBWIIbHON mupamujbl. [IpaBuibHbIE
MHOTOTPaHHUKHU: MPaBWIbHAS NPU3Ma U MPaBWIIbHASA MMPAMKJA, IPABUJIbHASA TPEYrOJibHAS MUPAMUA U
MpaBWIbHBIN TeTpadp, kyO. [IpeacraBieHne o MpaBUIIBHBIX MHOTOTPaHHHKAX: OKTadap, MOACKadap U
HUKOCA3IP.

Borunicnenue 5JI€eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, AuaroHanu, yriael. I[lmomans O0okoBOiA
MOBEPXHOCTH U TOJHON TMOBEPXHOCTH MPSIMOW TMPHU3MBI, IJIONIAAb OCHOBAaHUU, TeopemMa o OOKOBOIA
MOBEPXHOCTU MpsaAMOil mpusmbl. [lnomaas OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH MPaBUILHOM
MUPaMU/JIbI, TEOPEMA O IMJIOLIAIN YCEUYEHHON TUPaMUIbI.

CummeTpus B IPOCTPAHCTBE. DJIEMEHThI CAMMETPHUH IIPABUIIBHBIX MHOTOTPAaHHUKOB. CUMMETpHS B
MPaBUJILHOM MHOTOTPaHHUKE: CHUMMETpHS NapajUlesieNuned, CUMMETPHUS MpPaBUIbHBIX MPHU3M,
CUMMETpHS MPAaBUIIbHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[lonaTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOpP, UIMHA HEHYJIEBOTO BEKTOpA, BEKTOPHI
KOJUIMHEapHbIe, COHAINpPaBJICHHbIE M MPOTHUBOIIOJIOXKHO HaIpaBIEHHbIE BEKTOpHl. PaBEHCTBO BEKTOPOB.
JIelicTBUSI C BEKTOpAMHU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXKEHUE
BeKTOpa Ha uncio. CBoMCTBA CllokKEeHUSI BEKTOpoB. CBOICTBAa yMHOKEHUsI BeKTOpa Ha 4ucio. [lonstue



KOMIUIAaHApHbIE BEKTOPBI. lIpM3Hak KOMIUIAHAapHOCTH TpEX BEKTOpoB. lIpaBmio napamnenenunena.
Teopema 0 pa3noKEHHHM BEKTOpAa IO TPEM HEKOMIUIAaHApHBIM BekTopaM. [IpsMoyronbHas cucrema
KoopauHaT B npocTpaHcTBe. KoopaumHatel BekTopa. CBA3b MeEXAYy KOOpPAMHAaTaMU BEKTOpa U
KOOpJIMHATaAMM TOYEK. YTOJ MeXAy BekTopamu. CKallipHOE ITPOU3BEAECHNUE BEKTOPOB.

11 KJIACC

Tena ppamenust

[lonatus: nmunMHAPUYECKas TOBEPXHOCTh, KOHUYECKass TTOBEPXHOCTh, cepruueckas MOBEPXHOCTD,
oOpa3yromue moBepxHocTed. Tema BpamieHws: HMWIMHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, mmiap.
B3anMHuoe pacnonokenue cdepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue Ten
BpallleHUs Ha IUIOCKOCTH. Pa3BépTka nmiamMHapa u konyca. Cummerpust cepsl U mapa.

O6wvém. OcHoBHBIE cBoiicTBa 00bEMOB Tenm. Teopema 00 00bEME MPSAMOYrOJIBLHOTO
napajuiesienumnenaa u caeacTus u3 He€. O0bEM npsMON M HAKIOHHOW MPHU3MBI, [WJIWHJIPA, MUPAMUIBLI U
koHyca. OO0BEM I1apa U MapoBOTO CETMEHTA.

KomOunamuu ten BpamieHuss 1 MHOTorpaHHUKOB. [Ipu3ma, BmucaHHash B IWIMHAP, OMHMCAHHAS
okoJyio nmiuHapa. Ilepeceuenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u cdepbl MIOCKOCTBIO.
[TonaTue MHOTOrpaHHUKA, OMUCAHHOTO OKOJIO cdephl, cepbl, BIMCAHHONW B MHOTOTPAaHHUK WU TEJIO
BpaIeHUsI.

[Inomaas MOBEPXHOCTH WMWIMHApA, KOHyca, Iulomanb chepsl u e€ wyacteil. [lomobue B
npocTtpanctBe. OTHOmIeHHEe O00BEMOB, IUIONIAEH MOBEpXHOCTEW MOMoOHBIX ¢uryp. IIpeoOpa3zoBanue
noao6usi, romoTeTHs. Pemenne 3a1a4 Ha MIOCKOCTH C UCIOJI30BAHUEM CTEPEOMETPUUECKIX METOJIOB.

[TocTtpoenne ceueHW MHOTOTPAHHHMKOB M TE€J BPAICHUS: CEUEHUS NUIWHApa (TapajyieibHO U
MEPIEeHIUKYIIIPHO OCH), CEUeHUs] KOHYca (MapaielbHble OCHOBAHUIO M MPOXOJSIINE Yepe3 BEPIINHY),
CEYCHMS IIMapa, METOIbl TIOCTPOCHUS CEUYCHM: METOJ CJEJI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMUS,
METO/1 IEPEHOCA CEKYIIIeH MI0CKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpancTBe. Omnepanuy HaJl BeKTOpamMu. BeKTOpHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOKEHUS. [IpsMoyronbHast cucteMa KoopauHat B npoctpanctse. KoopauHatel
BekTOopa. PasmokeHne BekTopa 1o 0Oasucy. KoopaMHATHO-BEKTOPHBIH METOJN TPH  PEIICHUU
reOMEeTPUYECKUX 3a/1a4.

JABUKeHHUsI B IPOCTPAHCTBE

JIBwxkenust mpoctpaHcTBa. OtoOpaxkenus. [[BmwxeHus u paBeHCTBO (uryp. OOmme cBoicTBa
IBUKEHHM. Buabl [IBWKEHUI: mapajuleNbHbIl TNEpeHOC, UEeHTpajbHas CUMMETpPUS, 3epKajibHas
CUMMETpHSI, TIOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus nomgoous. [Ipsimas u chepa Diinepa.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHMS

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIUTaAHHE:

c(OpPMUPOBAHHOCTh TPAKJIAHCKON MO3HMIMH OOYYarOIIErocsi KaKk aKTUBHOTO U OTBETCTBEHHOT'O
YJieHa POCCHUUCKOrO OOIIecTBa, MPEACTaBICHHE O MAaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHUH, MPOLEAYyp Tpa)JAaHCKOro oOIiecTBa (BBIOOPHI, OMPOCHI U JPYyroe),
YMEHHE B3aWMOJEWCTBOBATH C COLMAIbHBIMH WHCTUTYTAMH B COOTBETCTBHHM C WX QYHKIMSIMH U
Ha3HAYCHUEM;

2) naTpuoOTHYeCKOe BOCIIMTAHHUE:

cOPMUPOBAHHOCTh POCCHUICKON Tpa)TaHCKOW HWISHTHYHOCTH, YBKEHUA K TMPOLUIOMY H
HACTOSIIIEMY POCCHUHMCKOM MaTeMaTWKH, LIEHHOCTHOE OTHOLIEHHWE K JIOCTHXKEHHSIM POCCHUICKUX
MaT€MaTHUKOB M POCCUMCKON MaTeMaTHYECKOM IIKOJIbI, MCIOJIb30BAaHUE ATHX TOCTHXKEHUM B APYTrUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHE YXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoja, cPOopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOIO IMOBEICHHUS], CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHMM HayKu M
JeSITeNLHOCTHIO YIEHOTO, OCO3HAHWE JINYHOTO BKJIAJa B TIOCTPOCHUE YCTOMYHUBOTO OYAYIIEro;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:



ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYas 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUH, PacCyKICHUH, BOCHPUUMUYUBOCTh K MATEMAaTHUYECKUM aCIIEKTaM Pa3IMIHBIX
BHJIOB HUCKYCCTBA;

5) pusnueckoe BocnuTanmue:

c(OpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMAaTHYeCKHWE 3HAaHUS B HMHTEpPEcax 370pPOBOrO U
Oe3omacHoro oOpas3a XH3HH, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3/0POBBIO (370pOBOE NHUTAHUE,
cOaaHCHPOBAHHBIA PEKUM 3aHITHA M OTIbIXa, PETyIspHas (U3MUYECKash aKTHBHOCTH), (DU3HUECKOE
COBEPILICHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOMN JESATEIHHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYyAYy, OCO3HAaHHE IIEHHOCTH TPYIOJIOOMSA, HWHTEpPEC K pa3IuYHbIM cdepam
podecCHOHABHON IeATEIHPHOCTH, CBI3aHHBIM C MATEMATHKOW U €€ TPUIIOKEHUSIMH, YMEHUE COBEPIIIATh
OCO3HAHHBIM BBIOOp Oyaymied mnpodeccHr ¥ PEaTn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOPA30BAHHMIO HAa MPOTSHKCHUU
BCEH JKM3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHHH MPAKTHUYECKUX 3a7a4 MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH;

7) 3K0JI0rM4YecKoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTD IKOJIOTHYECKOW KYJIbTYPhl, TOHUMAHUE BIUSHHUS COLMAIBHO-IKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHME MPHUPOJHOM M COLMAIBHOM Cpeibl, OCO3HaHME TIJI00AIbHOIO XapakTepa
9KOJIOTUYECKHUX MPOoOJIeM, OpUEHTAIUsI HA TPUMEHEHHUE MaTEeMaTUUECKUX 3HAHUH /I pelIeHus 3a1ad B
00J1aCTH OKpYKAIOIIEH Cpellbl, MIAaHWPOBAHUE MOCTYIKOB M OIEHKH WX BO3MOXKHBIX IOCIEACTBUMN IS
OKpYKarollenl Cpeibl;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(hOopMUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH
U OOIIEeCTBEHHOW TMPaKTUKH, TOHMMAHHE MaTeMaTH4YeCKOW Hayku Kak cdepsl UemoBeYeCKOn
NESTETPHOCTH, JTANoOB €€ pPa3BUTHSA W 3HAYUMOCTH ISl Pa3BUTHS IUBWIM3AINH, OBIAJCHHUE SI3BIKOM
MaTeMaTHUK{ U MaTeMaTH4eCKOW KyJIbTYpOil KaK CpeJCTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYLIECTBIISITh
MIPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHbIE NPU3HAKU MATEeMAaTUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUI MEXIY NOHITUIMH, (POPMYIHPOBATH ONpPEAETICHHS NOHATUH, YCTAaHABIUBATD CYIIECTBEHHbIN
MpHU3HAK KJacCU(pUKAUU, OCHOBAHUS 151 0000IIEHHS U CPAaBHEHMSI, KPUTEPUU IPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (GOpPMYIHUpOBaTH U  NPEOOpa3OBBIBATH  CYKJIEHHUS:  YTBEpOUTEIbHbIE U
OTpuLaTeNIbHbIE, EJMHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEYHs B (DaKkTax, JaHHBIX,
HAOMIOJICHUSX M YTBEPXKACHUSIX, IMpeajaratb KpPUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIL;

JIeNaTh BBIBOJBI C MCIHOJIb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHAYKTUBHBIX
YMO3aKJIFOUEHHUI, YMO3aKIIFOUEHUM 110 aHAJIOTUH;

MPOBOJHUTH CaMOCTOSATENbHO J0Ka3aTeNbCTBA MAaTEMaTHYEeCKHX YTBEPKACHUU (MpAMbIE U OT
MIPOTUBHOTO), BBICTpaMBaTh APTryMEHTAIMIO, MPUBOAWTH MPUMEPHl M KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOIBL;

BBIOMpATh CMOCO0 pelieHus y4eOHOHM 3amaun (CpaBHHUBATh HECKOJIBKO BAapUAHTOB pEIICHUS,
BBIOMpATh HanboJiee MOIXOASIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJIENIEHHBIX KPUTEPUEB).

ba3zoBble nccienoBare/ibCKue 1eMCTBUSA:

WCIIOJIb30BaTh BOMPOCHl KAaK WCCIEIOBATENLCKUH HWHCTPYMEHT T[O3HaHUsA, (OPMYyIUpOBATH
BOMPOCHI, (PUKCUPYIOMIKNE MPOTUBOPEUnE, TPoOIeMy, YCTaHABIMBATh UCKOMOE U JAaHHOE, (OPMUPOBATH
TUIIOTE3Y, apI'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN 3KCHEPUMEHT, UCCIEAOBAHUE MO YCTAHOBJICHUIO
OCOOCHHOCTEHl MaTeMaTHYeCKOTO OOBEKTa, SIBJICHHUS, MPOIECcca, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSIMH, TTPOIIECCAMH,



CaMOCTOSTENIbHO (pOPMYIUpPOBaTh O0OOOIIEHHS M BBIBOJABI IO pe3yibTaTaM MpPOBEAEHHOTO
HaOJIOIEHUS, MCCIEOBAaHMSA, OILIGHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX pEe3yJIbTaToB, BBIBOJAOB U
0000IIIEeHHI;

IIPOTHO3UPOBATh BO3MOKHOE Ppa3BUTHE IIPOLIECCA, a TAKXKE BBIIBUTATh IIPEAINOJIONKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

BBISBIIATH Ae(pUUIMTH HHPOPMALIUH, JaHHBIX, HEOOXOAUMBIX JJIs1 OTBETA HAa BOIIPOC M JUIS PEIICHUS
3a/1a4y;

BBIOMPATh HHPOPMALIMIO U3 UCTOYHUKOB PA3ITUYHBIX TUIIOB, aHAIM3UPOBATh, CHCTEMATU3NPOBATH U
WHTEPIPETHPOBATh HHPOPMALIUIO PA3TUYHBIX BHJIOB U (JOPM IMIPEIICTABIICHHS,

CTPYKTYpUpOBaTh HH(OPMAIUIO, MPEACTABIATh €€ B Pa3IMYHBIX (OpMax, WILTIOCTPUPOBATH
rpaduyuecKy;

OILICHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSTENIFHO CHOPMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE el CTBUS

Oo0uienne:

BOCIIpMHUMATb U q)OpMyanOBaTI) CY)XICHHA B COOTBCTCTBHU C YCIIOBUAMU U LECIIAMU O6IH€HI/I$I,
SICHO, TOYHO, I'paMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUA B YCTHBIX W IHCBMCHHBIX TCKCTaX, JAaBaTb
MTOSICHEHHUSI 110 X0y pEeUIeHUs 3a/1a4i, KOMMEHTHPOBATh NOJIYYEHHBIN PE3YyJIbTaT;

B X0J1¢ 00CY)KJICHHsI 3a7]aBaTh BOIMPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbI, TPOOIEMBI, peraeMoi
3aaa4M, BBICKA3bIBATb MHJACH, HALNCJICHHBIC HaA IIOHWCK PCEHICHUSA, COIIOCTaBJIATH CBOU CYXKICHUA C
CYXKACHHUAMU JOPYrHX YYaCTHHUKOB JHaAJIora, O6H&py>KI/IBaTI) pasinunue " CXOACTBO HO3I/IHI/II71, B
KOPPEKTHOH (hopMe GOopMyTUPOBATH PA3HOTIIACHS, CBOU BO3PAKECHHS;

MMpECACTaBIATH PE3YIbTAThI peuicHuA 3aaa4u, OKCIICPUMCEHTA, HUCCJIEI0OBaHUA, IMPOCKTA,
CaMOCTOSITEJIBHO BBIOMpaTh (OpMAT BBICTYIUICHHS € Y4€TOM 3a7ad MPE3CHTAIMM U OCOOEHHOCTEH
ayJTUTOPHUH.

PeryasiTuBHble YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

COCTABJISTh TUTAH, AITOPUTM PEIICHUS 33aJ1a4H, BRIOUPATh CIIOCO0 PEIICHHS ¢ yUETOM UMEIOIIUXCS
pEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH BAPUAHTHI PEIICHHUH C
y4€TOM HOBOM MH(OpMaIUu.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

BJIQJICTh HABBIKAMH TI03HABATEIbHON pedaeKkcur KaK OCO3HAHUS COBEPIIACMBIX ICHCTBUUA H
MBICITUTEIIBHBIX TPOIIECCOB, WX PE3YJbTAaTOB, BJIAJACTh CIOCOOAMH CaMOMIPOBEPKH, CAMOKOHTPOJIS
Mpolecca U pe3ysibTara pelieHuss MaTeMaTUIeCKOM 3a/1auu;

NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPU PEIICHUU 3a]1a4i, BHOCUTh KOPPEKTHUBBI
B JEITEIbHOCTH Ha OCHOBE HOBBIX OOCTOSTEILCTB, MNAHHBLIX, HAHIECHHBIX OIIMOOK, BBIABICHHBIX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IEIU U YCIOBUSM, OOBSICHITh NMPUYMHBI JTOCTHXKEHUS WU
HEJOCTUKEHHSI Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUThH OLINOKY, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAS JeATEJIHLHOCTD:

MMOHUMATh U HCIIOJIb30BAaTh MIPEUMYILECTBA KOMaHAHON M MHAUBHUAYaIbHON pabOThl MpU pELICHUH
y4eOHBIX 3aj7]a4, MPUHUMATH I€JIb COBMECTHOW JIESATENbHOCTH, MNIAHUPOBATh OPraHU3allii0 COBMECTHOM
paboThl, pacmpenensiTh BUIBI Pa0OOT, IOTOBApPHUBATHCS, OOCYXAATh MPOLECC U pe3yiabTaT pabdoThI,
0000111aTh MHEHHUSA HECKOJIBKUX JIFOIEH;

y4acTBOBATh B TPYMIOBHIX popmax paboThl (00CYkAeHUS, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBD) U
WHBIC), BBIMONHITH CBOIO YacThb pabOThl U KOOPAMHHPOBATH CBOM ACHCTBHS C JOPYTMMHU YiI€HAMU
KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJIaAa B OOMIM MPOIYKT MO KPUTEPHUSIM, CPOPMYITHPOBAHHBIM
YY4aCTHHUKAaMHU B3aUMOJICHCTBUSL.

HNPEIMETHBIE PE3YJIBTATbBI
K kon1y 10 ki1acca oOyyaromuiicst HAyYuTCS:
e CcBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATHUSMH CTEPEOMETPHM MpPH pEIIeHUH 33734 U
IIPOBEJIEHUN MaTEMAaTUYECKUX PACCYKICHUM;



IIPUMEHSTH AaKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX IIPU PEILIEHUU F'€OMETPUUYECKUX 3a/1a4;
KJaccu(UIMpPOBaTh B3aHMMHOE pACIOJIOKEHHE IMPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO ONEPUPOBATH HOHATHAMHM, CBI3aHHBIMU C YTJIAaMHU B IIPOCTPAHCTBE: MEXY MPSIMBIMU
B [IPOCTPAHCTBE, MEX/1y MIPSIMOM U MJIOCKOCTBIO;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

cBOOOJTHO  pacro3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAaHHUKOB  (Tpu3Ma, NHpaMHIA,
MIPSIMOYTOJIbHBIN NapasuieNenunesn, Kyo);

KJIaccu(pUIMpPOBaTh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS ISl KITACCH(UKAIINN;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C CEYCHHEM MHOTOTPaHHHKOB TUIOCKOCTBIO;
BBITIOJIHATE MMapajuleJIbHOE, LEHTPAIbHOE M OPTOrOHAIBHOE NPOCKTHpOBaHWE (uryp Ha
TUIOCKOCTD, BBITIOJHATH N300paXkeHust (pUryp Ha MIIOCKOCTH;

CTPOUTH CEUEHUS MHOTOIPAHHUKOB Pa3IMYHBIMU METOJAaMHU, BBINOIHSITH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

BBIYMCIIATh IUIOLAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma, MUPAMUJIA), TEOMETPUUECKUX
TEeJ C MpUMEHEHUEM (HOPMYIT;

CBOOOJHO OMNEpPUPOBATh MOHATHSAMHU: CUMMETPHsS B IPOCTPAHCTBE, LIEHTP, OCb U IUIOCKOCTH
CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBI;

CBOOOJHO ONEpUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHM BEKTOpaM M KOOpJAMHATaM B
MIPOCTPAHCTBE;

BBITIOJIHATH AEUCTBUSI HAJl BEKTOPaMHU;

pemiath 3aJaud  Ha  JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIEHWH W HaXOXKJEHHUE
Tr€OMETPUYECKUX BEJMYHH, NMPUMEHSSI W3BECTHbIE METOJbl IMPH PEIICHWH MaTeMaTHYeCKHX
3aJ1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CII0KHOCTH;

IIPUMEHSATh MPOCTEHIINE IPOrPaMMHBIE CPEACTBA U NIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI
IIPU PELICHUN CTEPEOMETPUUECKUX 3a7ay;

U3BJIEKaTh, NpPeoOpa3oBbIBaTh M HWHTEPIPETHPOBATh HMHMOPMAIMIO O IPOCTPAHCTBEHHBIX
reoMEeTPUYECKUX (PUrypax, MPeACTaBICHHYIO Ha YepTekKaxX U pUCYHKaX;

NPUMEHATh MOJyYEHHblE 3HAHWS Ha NPAKTUKE: CPAaBHUBAaTb W aHAIM3UPOBATh pEalbHbIC
CUTYallUu, MPUMEHATh HM3Y4YECHHBbIE IMOHATHUA B IPOLECCE MOUCKA PELICHUs MaTeMaTU4eCKU
c(OpMYIMPOBAHHOW IMPOOJIEMBI, MOJEIUPOBATh pEajbHbIE CUTyallMd Ha S3bIKE I'€OMETpUH,
UCCIIEI0BaTh NTOCTPOEHHBIE MOJEIM C HUCHOJIb30BAHUEM I€OMETPUYECKUX MOHSATHH M TEOpeM,
anmapara anreOpbl, pemarbh [pakTUYECKHE 3aJayd, CBA3aHHbIE C  HAXO0XJAECHUEM
reOMEeTPUYECKUX BEJIUYUH;

UMEThb IPEJICTaBICHUsI 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUM KaK COCTaBHOM YacTH
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kjacca oOyyaroniuiicss Hay4uTcs:

CBOOOJITHO OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C [WJIMHIPUYCCKOH, KOHHYECKOW W
cepuuecKoil MOBEPXHOCTIIMH, OOBICHAThH CIIOCOOBI ITOJTYYCHHUS,

OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C TEJIaMU BPAIICHUS: [IMJIMHIPOM, KOHYCOM, cepoii u
1apomM;

pacmo3HaBaTh Tena BpamleHus (IWIMHAP, KOHyC, cdepa U 1map) U OOBICHITH CHOCOOBI
TIOJTy4EHUS TNl BPAIICHNUS;

KJIacCU(UIIMPOBATH B3AUMHOE PACIONIOKEeHUE Cephl U MI0CKOCTH;

BBIYHCIISATH BEJIMYUHBI DIIEMEHTOB MHOTOTPAaHHUKOB W TeN BpalleHUS, 00bEMBI M IUJIOMIAAN
MOBEPXHOCTE MHOTOTPAaHHUKOB W TEN BpAIICHUS, T'€OMETPHUUECKHX Tl C MPUMEHEHUEM
hopmyar;

CBOOOJHO OMEpUPOBATH TMOHATHSIMH, CBSI3aHHBIMM C KOMOHMHAIMSIMH TeNl BpallleHus u
MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIHMCAHHBIN B cepy U omucaHHbI OokoJo chepsl, chepa,
BIIMCAHHAsl B MHOTOTPAaHHUK HIIM TEJIO BPaICHUS;

BBIYHCIISATH COOTHOIIEHHSI MY TUIOIIAIIMU MTOBEPXHOCTEH U 00bEMaMHU MOT0OHBIX TET,
n300paxaTh u3ydaemble (DUTYpBI, BBIOIHATH (BBIHOCHBIE) TUIOCKHME YEPTEKU W3 PUCYHKOB
MPOCTHIX OOBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJl BPAICHUS;



U3BIIEKaTh, HHTEPIPETHPOBATH M TNPeoOpa3oBbIBaTh HMHMOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYypax, MPEACTaBICHHYIO Ha YePTEkKaxX U PUCYHKAX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIIE€palMU HaJl BEKTOpaMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

peuiaTth T€OMETPUYECKUE 3a/a4yd Ha BBIYMCICHUE YIVIOB MEXKAY NPAMBIMU M IIIOCKOCTSIMM,
BBIYMCIICHUE PACCTOSHUNA OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOJ1A IIPU PELICHUU;

cBOOOJTHO OIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C JBMDKEHHEM B TPOCTPAHCTBE, 3HAThH
CBOIICTBA JIBIKCHUI;

BBINIOJIHATh M300payKEHUSI MHOTOTPAHHUKOB W TE€J BpallleHUs IMpHU IapajljIeIbHOM IEpEeHocCe,
LEHTPAJIbHOM CUMMETPHUM, 3€PKaJIbHOM CUMMETPUHM, INPH IOBOPOTE BOKPYI IPSIMOW,
npeoOpazoBaHus OI00US;

CTPOUTh CEYEHHS MHOTOIPAaHHUKOB U Tl BPALIEHUS: CEYEHMs] LWIMHApA (MapajjieIbHO U
MEPIEeHIUKYIIIPHO OCH), CEUEHHUsl KOHyca (MapaijielIbHble OCHOBAHUIO U IPOXOJAIIUE Yepe3
BEpIIMHY), CEUECHHUS 11apa;

HCIIOJb30BATh METOJABI IOCTPOCHMS CEYEHUH: METOJ CIIEIO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS;

MPUMEHATh  TeoMeTpuyeckue  (akThl I pelIeHHs  CTepEeOMETPUYECKMX  3ajad,
MIPEANOJIArarolUX HECKOJIBKO IIArOB PELICHUs, €CIM YCIOBUS ITPUMEHEHNUS 3a/1aHbl B IBHOU H
HesIBHOH (opme;

pemaTe 3aJa4yd  Ha  JI0KAa3aTeIbCTBO MATEMaTHYECKMX OTHOUIEHWH W HAXOXKJEHUE
reOMETPUYECKUX BEJINYMH;

IPUMEHATh IPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBI IIpU
PEILICHUH CTEPEOMETPUYECKUX 3a/1a4;

IIPUMCHSATh IIOJyYEHHBIC 3HaHMS Ha IPAKTHKE: CPaBHHMBATH, aHAJIM3UPOBATh M OLICHUBATH
pealIbHbIE CUTYyalluH, IPUMEHATh U3YYECHHBIE NTOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MOUCKA
peleHust MaTeMaTH4ecKu chopMyIMpOBaHHOM NPOOIEMBI, MOJEIUPOBATh PEAIbHbIE CUTYAIH
Ha SI3bIKE T€OMETPHUH, UCCIIEOBATH TIOCTPOECHHBIE MOJIEIH € UCIIOJIB30BAHUEM T'€OMETPUYECKUX
NOHATUM M TEOpeM, ammapara aiareOpsl, pelaTb NPAaKTHYECKUE 3a/aud, CBS3aHHbBIE C
HAaX0XJACHUEM I'€OMETPUUYECKUX BEJINYMH;

UMEThb IPEJCTaBIeHUs] 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUM KaK COCTAaBHOM YacTH
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTUH.

JesiTeIbHOCTD yunTeJIsi ¢ yueToM PaGoueii nporpaMMbl BOCIUTAHUSA

1. Bocnumanue 2pa9fcdchm6eHH00mu, nampuomusma, yedaiCeHUus K npaeam, c60000am u 00A3AHHOCAM
yejoeeka.

A)
b)
B)
I)
)

m000BB K IIKOJIE, K CBOEH MaJioll poanHe (cBoeMy ropoay), Hapoay, Poccuu;

3HAHME TPAJIUIUI CBOCH CEMBbH U LIKOJIBI, OEPEKHOE OTHOLICHHE K HUM;
MepBOHAYAIIbHBIE MPEACTABICHUS O MTpaBaxX YeI0BEKa; CAMOCO3HAHUE;

3HaHUE IPaBUJI OBEJICHUS B KJlacce, IKOJIE, 10Ma;

OTPUILIATENLHOE OTHOUIEHUE K HapyUIEHUSM MOPSAIKA B KJIacce, IIKOJE, K HEBBITIOJHEHUIO
YeJI0BEKOM CBOMX OOS3aHHOCTEM

2. Bocnumanue HPABCMBEHHbIX Y)y8CMeE U IMUYECKO20 CO3HAHUA:

A)

b)
B)
I)
)

E)

NOpEACTaBJICHUA O MOPAJIbHBIX HOPMAaxX U IpaBUJIaX HPAaBCTBCHHOTO IOBCACHUA, Y6C)I(I[éHHOCTB B
IIPUOPUTETC O6H.[€“I€J'IOBCLICCKI/IX I_ICHHOCTCI\/’I;

3HAHUC MTPaBUJI BEKIIMBOT'O MOBCACHUSA, KYJIbTYPbI pCUHU;

YBAXKHUTCIIBHOC OTHOIICHHUC K CO6CCCI[HI/IKy, €ro B3I 4aM,

aJICKBATHBIC CITOCOOBI BBIPAXKCHUSA AMOLUH U YYBCTB;

PA3JIMUCHUC XOPOIIHUX U INNIOXHUX IIOCTYIIKOB, YMCHHC AHAJIM3UPOBATH HPABCTBCHHYIO CTOPOHY
CBOUX IIOCTYIIKOB U INOCTYIIKOB APYIUX HIOﬂCﬁ;

CTPCMIJICHHUC n3oeraTh COBCPLICHUSA TNIOXUX IMTOCTYIIKOB,



X) noutuTensHOE OTHOILIEHHE K POAUTENISAM U IPYTUM YJICHaM CBOEH CEMbH, K CEMEWHBIM IIECHHOCTSIM
U TPAJAULIUSAM;

3) YBaXHUTENBHOE OTHOIICHUE K CTAPIINM, T0OpOKeIaTeTbHOES OTHOIICHHE K MIIQ/IIIUM;

W) sTudeckue YyBCTBa: JI0OPOKENATENBHOCTh, SMOIMOHAIBHO-HPABCTBEHHAs! OT3BIBUMBOCTD,
MOHMMaHUE YyBCTB JIPYTUX JIIOACH U CONEPEKUBaHUE UM, TOTOBHOCTh IPUHTH Ha MOMOIIIb;

K) npencrasnenue o apyx0e u qpy3bsix;

JI) BHUMAaTENbHOE OTHOLLIEHUE K IPY3bsIM, UX UHTEPECAM U YBJICUEHUSIM;

M) ycTaHOBJIEHHE APYKECKHUX B3aUMOOTHOIIEHUN B KOJJIEKTHBE, OCHOBAHHBIX Ha B3aMMOIIOMOILU U
B3aMMHOM MOJICPIKKE;

H) crpeminenne umers COOCTBEHHOE MHEHHE, IPHHUMATh CBOM COOCTBEHHBIE PEIICHUS

3. Bocnumanue mpyooniodus, meopuecko2o OMHOUEHUS K YYEHUIO, MPYOY, HCUZHU:

A) yBaxxeHHWE K TPYAY M TBOPUYECTBY CTAPILINX M CBEPCTHUKOB;

b) HaBBIKM KOJUICKTHBHON y4eOHOW AEATENHHOCTH, B TOM YHCIE TPH Pa3pabOTKE W peau3aliu
TBOPUYECKUX MPOEKTOB; TOTOBHOCTh K KOJUIEKTUBHOMY TBOPUYECTBY; B3aUMOIIOMOIIb IIpU paboTe B
nape U rpyrre;

B) nonumanue ponu 3HaHUN B KU3HU YEJIOBEKA;

I') monoxxurenbHOE OTHOLIEHHE K Y4eOHOMY IIPOLIECCY; YMEHHUE BECTU ce0sl Ha ypoKax;

J1) no3HaBaTeNbHbIE MOTPEOHOCTH; NOTPEOHOCTh  PaCHIUPATH Kpyrosop; MIPOSIBIIATH
JIF0003HATEILHOCTD;

E) ymenue mposBIATP JUCHUITIMHUPOBAHHOCTb, IOCJEAOBATEIbHOCTh, HACTOWYMBOCTH U
CaMOCTOSITEIbHOCTh B BBIIIOJIHEHUU YU€OHBIX U YIEOHO-TPYIOBbIX 3aJIaHUI;

) ciocoGHOCTH OlLIEHUBATh CBOM YMEHHUS B PA3IMYHBIX BUJIaX PEUEBOM AEATEIbHOCTH;

3) OepexHOE OTHOIIEHHWE K pe3ysbTaTaM CBOEro Tpyda, TpyAda IPYrHX JoJed, K MIKOJbHOMY
UMYIIECTBY, Y4eOHUKaM, JINYHBIM BelaMm;

W) ymenue pa3nuuaTh TOJE3HOE U OEClOJe3HOE BpEMSIPENpPOBOXKICHHE U CTpeMIIEHUE
paloHaIbHO UCIOJIb30BaTh BPEMS;

K) ymeHnue Hect WMHIMBUAYaIbHYIO OTBETCTBEHHOCTh 3@ BBINOJHEHHME 33JaHUS, 32 COBMECTHYIO
pabory;

JI) cTpemienue noaep>KUBaTh MOPSAJOK B CBOEH KOMHATE, Ha CBOEM pabovyeM MecCTe;

M) oTpunatebHOE OTHOIICHHE K JICHW W HEOPSKHOCTH B TpyAe M yuéle, HEOEpeKIMBOMY
OTHOIICHUIO K pe3ysbTaTaM Tpyaa

4. Dopmuposanue yeHHOCMHO20 OMHOULEHUS K 300PO8bIO U 300P08OMY 00pPA3Y HCUSHU.!

A) 3HaHUE U BBIIIOJIHEHUE CAHUTAPHO-TUTHEHNYECKUX MPABUII, COOIIIOIEHUE 3J0pOBhecOeperaroniero
pexXumMa JIHS;

b) unTepec k mporynkam Ha NpUpPOe, MOJABUKHBIM UI'PaM, Y4ACTHIO B CHOPTUBHBIX COPEBHOBAHMUSIX;

B) cTtpemienue He coBepiIaTh MOCTYIKH, YIPOXKAIOLIHE COOCTBEHHOMY 3/I0POBbIO U OE30M1aCHOCTH;

I') motrpebHOCTH B 310pOBOM 00pa3e KU3HU U TIOJIE3HOM BPEMSIIPEIPOBOKICHUH

5. Bocnumanue yenHOCMHO20 OMHOWEHUS. K Npupooe, oKpyicarujeli cpede (IKoio2uieckoe
socnumanue):

A) uHTepec K MPHUPO/Ie U MPUPOTHBIM SBICHUSIM;

b) Gepexnoe, yBaxuTEeIbHOE OTHOIIEHUE K IPUPOJIE U BceM (hopMaM KU3HU;

B) nonumaHue akTUBHOM poJin 4eTIOBEKa B MPUPO/IE;

I') cnoco6HOCTH OCO3HABATH KOJIOTUYECKHE MPOOIEMBIL;

JI) TOTOBHOCTH K JINYHOMY YYaCTHIO B 9KOJIOTMUYECKHX MTPOEKTaX;

E) motpebHOCTb U cTpemiieHne 3a00TUThCS O JOMAIIHUX TUTOMIIAXx;

) uyBCTBO OTBETCTBEHHOCTH 3a KU3Hb U 3JI0POBbE

6. Bocnumanue yYeHHOCMHO20 OMHOUWIEHU K HPEeKPACHOMY, ¢opmuposanue npedcmasieHui 00
IcmemuyecKux uoeanax u YeHHoCmsx (3cmemudeckoe OCRUMAaHue:

A) ymMeHHe BHJIETb KpPacoTy B OKPY)KaloLIeM MHUpE, B TPyJe, TBOPUECTBE, MOBEAECHUN U MOCTYIMKaX
JTIOEH

b) uHTepec K uTeHHIO, MTPOU3BEACHUSAM HCKYCCTBA, CIIEKTAKIISIM, KOHLIEPTAM, BHICTABKaM;

B) uHTepec K 3aHATUAM XY10’KECTBEHHBIM TBOPUYECTBOM;

I') crpemieHue BbIpa3uTh ceOs B Pa3IMUHbIX BUAAaX TBOPUECKON JEATEIbHOCTH;

J1) cTpemieHue K ONPSTHOMY BHEITHEMY BUAY



7. Bocnumanue Ha mpaouyusax npagociasus, HpasCcmeeHHbIM NPUHYUNAM, UCTIOPUYECKUM U KYTbIMYPHbIM
mpaouyusm Pyccroii IIpasocnasnoti L]eprau.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBO 4acoB DJIeKTPOHHbIE
Peanmzanus
Ne H K (uudposbie)
auMECHOBaAHHUEC pa311eJ10B U TEM l'lpOI‘paMMI:I OHTpOJILHI)Ie BOCIIUTATECJIBHOI'O
n/n Bceero oOpa3oBaTte/ibHbIE
padoTsl TMOTEHIHAJIA 3AHSITHS
pecypcsl
1 BBenenue B crepeoMeTpUIO 23 1 . 1,2,3,4,5,6,7
P P https://multiurok.ru
2 B3anmMHoe pacnosiokeHre IpsIMbIX B TPOCTPAHCTBE 6 1 1,2,3,4,5,6,7
3 [MapayienbHOCTh MPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE 8 https://urok.1sept.ru 1,2,3,4,5,6,7
4 [TeprieHIUKYIAPHOCTD MPSIMBIX M INIOCKOCTEH B IPOCTPAHCTBE 25 1,2,3,4,5,6,7
5 VIJIbl U PACCTOSHUS 16 1 https://resh.edu.ru 1,2,3,4,5,6,7
6 MHororpaHHUKH 7 1 ) 1,2,3,4,5,6,7
7 BexTopsl B mpocTpancTBe 12 https://infourok.ru 1,2,3,4,5,6,7
8 [ToBTOpeHMEe, 0600IIEHNE U CUCTEMATU3AIMS] 3HAHUHT 5 2 1,2,3,4,5,6,7
OO61Iee KOJIMYECTBO YacoOB 10 MPorpamMme 102 6
11 KJIACC
KosunyecTBO 4acoB DJIeKTPOHHbIE
Peanuzanus
Ne HaumMmeHoBaHue pa31ejioB U TEM NPOrpaMMbl K (].[Pl(l)pOBl)Ie) BOCIIUTATECJBHOI'O
n/n pasa porp Bcero OHTPOJIBLHBIE o0pa3oBaTe/bHbIe
paﬁOTbI IMOoTECHIMAJIA 3aHATUA
pecypcbl

1 .

AHanuTHYeCKas reOMETPHs 15 1 https://multiurok.ru 1,2,3,4,5,6,7
2 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIHS 3HAHUT 15 1 1,2,3,4,5,6,7
3 O06BEM MHOTOIpaHHHKA 17 1 https://urok.1sept.ru 1,2,3,4,5,6,7
4

Tena BpameHus 24 1 https://resh.edu.ru 1,2,3,4,5,6,7
5 [Tnomaau moBepXHOCTU U OOBEMBI KPYTIIBIX Tell 9 1 1,2,3,4,5,6,7
6 JIBUKEHUS 1 https://infourok.ru 1,2,3,4,5,6,7
7 [ToBTOpEHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT 17 2 1,2,3,4,5,6,7
OO111ee KOIMYECTBO YacoOB IO MPOTpaMMe 102 8



https://multiurok.ru/
https://urok.1sept.ru/
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://urok.1sept.ru/
https://resh.edu.ru/
https://infourok.ru/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoandecTBo yacoB

KonTtpoJsibHbie

Bcero
padoThI

OcHoBHbIE IpaBUJIa U300paKEHNS HA PUCYHKE IIJIOCKOCTH, apajlIeIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsTHS cTepeoMeTpUM: TOUKA, IIPsIMAas, INIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE IIPaBUJIa U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, MApaJJIENIbHBIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsThs: MEPCCCKAOIIUECA TIJIOCKOCTH, MEPCCCKAIONIUECA TTpsAMas U IJIOCKOCTh; INOJYIIPOCTPAHCTBO

IlonsThs: MEPCCCKAOIINECA TIJIOCKOCTH, MEPCCCKAIONIUECA TTpsAMas U IJIOCKOCTh; INOJYIIPOCTPAHCTBO

MHororpaHHUKH, H300pa)KeHUE MPOCTEUIINX MPOCTPAHCTBEHHBIX (PUTYp, HECYILIECTBYIOIIMX O0BEKTOB

MHororpaHH1KH, H300pa)KeHUE MPOCTEUIITNX TPOCTPAHCTBEHHBIX (DUTYp, HECYHIECTBYIOIINX 0OHEKTOB

AXCHUOMEI CTCPCOMCTPHHU U MEPBLIC CIICACTBUSA U3 HUX

AKXCHUOMEI CTCPCOMCTPHHU U MEPBLIC CICACTBUA U3 HUX

© |0 N0 w N

AXcHOMEI CTCPCOMCTPHHU U IICPBEIC CIICACTBUA U3 HUX. Crioco05b1 3aaaHus IPAMBIX U MIOCKOCTEHN B
npocTtpancTBe. O603HAUYCHHSI MPSMBIX M TUIOCKOCTEH

e e N e

N3obpaxenune ceueHnit mupaMuibl, Ky0a U IPU3MbI, KOTOPBIE IPOXOIAT Yepe3 ux péopa. M3obpaxenue
TepeceueHusl MOTyYeHHBIX TUIOCKOCTeH. PackpammBaHie MOCTPOCHHBIX CEUSHHH Pa3HBIMH IIBETAMH

11

N3obpaxenune ceueHnit mupaMuibl, KyOa U IPU3MbI, KOTOPBIE IPOXOIAT Yepe3 ux péopa. M3obpaxenue
riepeceueHsl MOTyYeHHBIX TUIOCKOCTeH. PackpamBaHie NOCTPOSHHBIX CEUSHHI Pa3HBIMH [IBETAMH

12

N300paxkenue ceueHnil mupamMuabl, Kyba v MpU3Mbl, KOTOpbIE MPOXOAAT uepe3 ux péopa. Mzobpaxenue
nepeceyeHusl MOJyYeHHBIX IJI0CKOoCcTel. PackpamBanue mNoCTpOEHHBIX CEUYEHUI pa3HbIMU IIBETAMHU

13

N300paxkenue ceueHnit mupamMuabl, Kyba v MpU3Mbl, KOTOpbIE MPOXOAAT uepe3 ux péopa. Mzobpaxenue
nepeceyeHusl MOJYyYeHHBIX MJI0CKoCcTel. PackpanmBanue moCTpOEHHBIX CEUYEHUI pa3HbIMU IIBETAMHU

14

MeTtop crie0B I MOCTPOCHUS CEUSHUI

15

Mertona cnenoB st TOCTpoeHUs ceueHui. CBOMCTBA MEpEeCeUCHUM MPAMBIX U IIOCKOCTEH

16

Merton cnenoB st MOCTpoeHUs ceueHunil. CBOMCTBA MEpeceUeHU MPSAMbIX U TIJIOCKOCTEH

17

[TocTpoenue ceuenwuii B nupamue, Kyoe mo Tpém toukam Ha pédpax. Co3maHue BHIHOCHBIX YePTEXKEH U 3aruch
11aroB MOCTPOEHUS

L

18

ITocTtpoenue ceuenuil B nupamuze, Kyoe no Tpém Toukam Ha péopax. CozaHne BBIHOCHBIX UYepTeXel U 3amuch
11aroB NOCTPOEHHUS

19

IToctpoenue ceuenuil B nupamuze, Kyoe no Tpém Toukam Ha péopax. CozaHne BBIHOCHBIX UYepTeXel U 3amuch
11aroB NOCTPOEHHUS

20

ITocTpoenue ceueHuil B nupamuae, Kyoe no tpém ToukaM Ha péopax. CozraHue BBIHOCHBIX YepTeXel U 3amuch




IaroB MOCTPOCHUs

21 [ToBTOpenue muanuMeTpun: Teopema o MPONOPIMOHAIBHBIX 0Tpe3kax. [logobue TpeyroabHUKOB 1

22 IToBTrOpenue mnanumerpun: Teopema Menenas. PacueTsl B ce4eHUAX HAa BBIHOCHBIX Yeprexkax. Mceropus 1
Pa3BUTHsI ITIAHUMETPUH U CTEPEOMETPUN

23 KonTtposnsHas padota "Akcuomsl crepeomerprun. CeueHus" 1

24 B3aumHoe pacnonoxenue npsmsix B mpocTpancTBe. CkpermuBatomuecs npsimble. [lpu3Haku ckpenumBaronmxcs 1
npsmbix. [lapannenbHble NpsMble B IPOCTPAHCTBE
Teopema 0 CyneCTBOBAHUM U €IMHCTBEHHOCTHU MPSMOM NapAJIEIbHONW JaHHOM NPSIMON, IPOXOASILEN Yyepes

25 TOYKY POCTPAHCTBA U HE JIEKAIEeH Ha JAHHOU NpsiMoN. JIemma 0 nepecedeHnu napajuiesIbHbIX IPSIMBIX 1
IIJIOCKOCTBIO

26 [TapannenbHOCTH TpeX NpsIMBIX. Teopema 0 TpEX mapasienbHbIX NPSAMBIX. Teopema 0 CKpeluBaroIuxcs 1
MIPSIMBIX

27 [TapannensHoe npoekTupoBanre. OCHOBHBIE CBOMCTBA MapaJUICILHOTO MPOSKTHUpOBaHUs. 1300paskeHre pa3HbIX 1
¢buryp B napauieabHONH IPOEKLIUU

28 [lenTpanpHas IpoeKLrs. YT0JI C COHANIPABICHHBIMU CTOPOHAMH. YTOJ MEXY IPSIMbIMU 1

29 3aaun Ha JOKA3aTeNbCTBO U MCCIIEI0BAHNE, CBSI3aHHBIE C PACIIONI0KEHHEM MPSIMBIX B POCTPAHCTBE 1

30 [ToHsTHA: NapaJUIeNTbHOCTh NPSIMOM U TJIOCKOCTH B MpocTpaHcTBe. [Ipru3Hak napajuieIbHOCTH OPsIMOM 1 1
m10ckocTy. CBOMCTBA MApaJIIICIBHOCTH NPSIMOU U TUNIOCKOCTH

31 FCOMeTpI/I‘{eCKI/Ie 3a[la4X Ha BBIYMCIICHHE U I0KA3aTEIbCTBO, CBA3AHHBIE C MAPAJIICIIBHOCTBIO IPSAMBIX U 1
IJIOCKOCTEN B IIPOCTPAHCTBE

30 [TocTpoeHue ceyeHus, MPOXOJAIIETO YEPE3 JaHHYIO NIPSAMYIO Ha YEPTEXE U NMNapaJlJIeIbBHOTO APYTOW IIPSIMOU. 1
Pacuér oTHOIIEHMI

33 [TapannenbHas npoeKuys, IPUMEHEHUE JUIs TOCTPOEHHs ceueHul KyOa u napaienenunena. CoicTBa 1
HapajuleJIenUIea U IPU3MBI

34 ITapannenpHble mockocTy. [Ipu3HaKu MapaiebHOCTH IBYX IUNIOCKOCTER 1

35 Teopellaa O N2paUIEIbHOCTH 1 eMHCTBEHHOCTH [I0CKOCTH, IIPOXOJAIIEH Yepe3 TOUKY, He IPUHAJIEKALLYIO 1
JAHHOMW IUIOCKOCTH M CIEJICTBUSA U3 HEE

36 CpolicTBa napasuieabHbIX gnocxocieﬁ: 0 MapaJUIENbHOCTH MPSMBIX IIEPECEUECHHUS IIPU IEPECCUECHUN IBYX 1
MIapaAJUIEIIBbHBIX TUIOCKOCTEN TPEThEH

37 CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00 0Tpe3Kax napajieNbHbIX PAMBIX, 3aKJIFOUEHHBIX MEXTY 1
MIapAJUIEIbHBIMU IJIOCKOCTSIMU; O IEPECEUEHUH NPSIMOM € IBYMs NTapaJlJIEIbHBIMU IJIOCKOCTSIMHU

38 IToBTOpenue: Teopema [lugaropa Ha mIOCKOCTH 1

39 IloBTOpEHMNE: TPUTOHOMETPHS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1

40 CaoiicTBa Ky0a M MPsIMOYT'OJIbHOTO NapaljieNenueaa 1

41 Bbluncienue JUIMH OTPEe3KOB B KyOe M MPsIMOYTOJIbHOM Hapalljieenuie/ie 1




42

[TepneHMKYJISIPHOCTD NPSIMOM U IUNIOCKOCTH. IIpu3HaK NepneHIuKyIspHOCTH NPSIMOU U IIJIOCKOCTH

1

43 IlepneHMKYJIAPHOCTD NPSIMOM U IUNIOCKOCTHU. IIpu3HaK nepneHuKyaIspHOCTH NPSIMOU U IIJIOCKOCTH 1
44 Teopema o CYLIECTBOBAHUH H €IMHCTBEHHOCTH IpAMOM, IPOXOAAIIEH Yepe3 TOUKY IPOCTPAHCTBA U 1

NEPIEHIUKYJIIPHON K IJIOCKOCTU
45 [110CKOCTH M NEPIEHAUKYIISIPHBIE UM MPSMbIE B MHOTOIPAHHUKAX 1
46 [1n0cKOCTH M IEPIEHAUKYIISIPHBIE UM MIPSIMbIE B MHOIOTPaHHUKAX 1
47 [Tepnenukyisip u HaxioHHas. [locTpoeHue neprneHauKyIsIpa U3 TOYKU Ha MPAMYIO 1
48 [lepnenukynsp u HakioHHas. [locTpoeHue nepneHanKynspa u3 TOUKH Ha MPSIMYIO 1
49 Teopema o Tpéx nepneHAUKysipax (mpsimasi 1 oOpaTHasi) 1
50 Teopema o Tpéx nepneHauKynspax (mpsimasi 1 oOpaTHasi) 1
o1 VYTroa Mexy CKpelIMBaIOIUMHUCS MPSIMBIMU 1
52 [Touck neprneHauKyISpHBIX MPSMBIX C IIOMOIIBIO EPIEHIUKYISIPHBIX MIIOCKOCTEH 1
53 OpToroHaIbHOE MPOEKTUPOBAHHE 1
o4 [TocTpoenue ceueHuii Kyoa, MpU3Mbl, MPABUJIbHOM MUPAMU/IbI C TOMOUIBI0 OPTOTOHAIBHOMN MPOEKIIUN 1
55 [TocTpoenue ceueHuii Kyoa, MpU3Mbl, MPABUIbHOM MUPAMU/IbI C TOMOIIBI0 OPTOTOHAIBHOM MPOEKINH 1
56 CumMmeTpus B IPOCTPAHCTBE OTHOCUTENBHO MIOCKOCTH. I110CKOCTH cuMMETpHii B MHOIOIpaHHHUKaX 1
57 [Tpu3Hak nepneHANKYIIPHOCTH MPSMOM U TUIOCKOCTH KaK CJICJICTBHE CUMMETPHUH 1
58 [TpaBusIbHBIE MHOTOTPAaHHUKHU. Pacd€T paccTOSIHUN OT TOYKHU JIO TUIOCKOCTH 1
59 [TpaBusIbHBIE MHOTOTPAaHHUKHU. Pacd€T paccTOSIHUN OT TOYKHU JIO TUIOCKOCTH 1
60 CrniocoObl OIIYCTUTh NEPIEHAUKYISAPbI: CAMMETPHUS, CIBUT TOUYKH 10 NapajIeIbHONW IpsMOi 1
61 CuBur 1o HenapayIeIbHOU MPSAMON, H3MEHEHHUE PaCCTOSTHUN 1
62 KontponbHas padoTa "B3anMHOE pacnosioskeHHE MPSMBIX M INIOCKOCTEH B TPOCTpaHCcTBE" 1
63 [ToBTOpEHUE: yroy Mex 1y IPSMBIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOJIBHOM TPEYrOJIbHUKE, TEOpEMa 1

KOCHHYCOB
64 IToBTOpEHUE: YTrOJI MEXY CKPELIMBAOIIMMUCS MIPSIMBIMH B IPOCTPAHCTBE 1
65 ['eomeTpruecKue METO bl BEIUUCICHHS yIJla MEXKY IPSIMBIMU B MHOTOI'PaHHUKAX 1
66 JIByrpansbiii yroj. CBOMCTBO JIMHEWHBIX YIVIOB JIBYTPAHHOIO yIJIa 1
67 IlepnenukyinspHble m10ckocTy. CBOMCTBA B3aUMHO NEPIIEHIUKYIISIPHBIX INIOCKOCTEN 1
68 ITpu3znak NEpIEHAHKYIAPHOCTH IUIOCKOCTEH; TeopeMa O NMPSAMON NEPECEUEHMSI IBYX MIIIOCKOCTEN 1

NIEPIEHIMKYISIPHBIX TPETHEHN MIOCKOCTH
69 [IpsiMoyrosbHbII Napasuienenunen; Ky0; H3MepeHusi, CBOICTBAa IPSIMOYTOJIBHOTO Mapajuieenunesia 1
70 Teopema 0 AuaroHanu NpsSIMOYrOJBHOTO MAPAJIIENICIUIIEAA U CIEJICTBUE U3 HEE 1
71 CrepeoMeTprueCKHE U IPUKIAAHBIE 334, CBA3aHHBIE CO B3aMMHBIM PacOJIOKEHUEM IPSAMBIX U INIOCKOCTH 1




72

HOBTOpeHI/ICZ CKpCIIMBAOIINECA IPSAMBIC, MAapaJUICIIbHbIC INIOCKOCTHU B CTAHAAPTHBIX MHOTOI'paHHUKAX

[Tapa napajinenbHbIX II0CKOCTEN HAa CKPEIIMBAIOIIMXCS MPSAMBIX, PACCTOSTHUE MEXK/Y CKPELIMBAIOLIUMUCS

1

73 !
MPSIMBIMH B MTPOCTBIX CHTYAITHIX
74 PaccTosiHre OT TOUYKH 10 TTIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 MIIOCKOCTH 1
75 Brrunciienue paccTosTHUNA MKy CKPEIIMBAIONTUMHUCS MPSIMBIME C TIOMOIIBIO MIEPIICHINKYISIPHOM TIIOCKOCTH 1
76 TpéxrpanHsiii YTOII, HEPaBEHCTBA /ISl TPEXTPAHHBIX YIJIOB. Teopema Ilugaropa, Teopembl KOCUHYCOB U 1
CHHYCOB JUIsl TPEXTPAHHOTO yIiia

77 DneMeHThl chepUIECKON reOMETPUH: T'e0IC3HUSCKIC JTMHUN Ha 3eMIIe 1
78 KonTponsHas pabora "Yrisl u paccrosiHus" 1
79 CucremaTtu3zanus 3HaHui "MHOTrOrpaHHUK U €T0 3JeMEeHTHI" 1
80 [Mupamuna. Buasl nupamun. [lpaBunpHas nupamuaa 1
81 [Ipusma. IIpsamas u HakinoHHas npusmel. [IpaBunbHas npusma 1
82 [IpsiMoit mapayutenenumne;], NpsMOYTOJIbHBIN Mapasuieenunes], Kyo 1
83 Brinykiible MHOrOrpanHuku. Teopema Ditiiepa 1
84 Beinykneie MHOrorpanHuku. Teopema Diinepa. [IpaBuibHbBIE M OTYTPAaBUIBHBIE MHOTOIPAHHUKHU 1
85 KonTtponbHas padota "MHuororpanHuku" 1
86 [TonsaTHE BEeKTOpA HA TIJIOCKOCTH U B MIPOCTPAHCTBE 1
87 CymMa BEKTOPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBuso mapanienenunena 1
90 YMHOXEHHEe BEKTOpa Ha YHCIIO 1
91 Paznosxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JISKAIIHUX B OJTHON MJIOCKOCTH 1
92 CkaysipHO€ MTPOU3BENICHUE 1
93 Brruncnenue yria Mex1y BEKTOpaMu B IIPOCTPAHCTBE 1
94 [TpocTeitmme 3aga4u ¢ BEKTOpaMHU 1
95 [TpocTeiimue 3a7a4n ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1
97 IIpocreiimme 3an1a4u ¢ BEKTOpaMH 1
98 O60011eHre U crucTeMaTu3alus 3HaHu’ 1
99 O06001eHre 1 cucTeMaTu3alus 3HaHu’ 1
100 HTorosasi KOHTpoJbHas paboTa 1
101 HTorosas KOHTpOJbHAs paboTa 1
102 O00011IeHIE U CUCTEMATH3AIUs 3HAHUN 1




OO01mee KOJIMYECTBO YAaCOB IO MPOrpaMMe

102 | 6

11 KUIIACC
N Kosmm4ecTBo yacos
0
. Tema ypoka KoHTpobHbI
n/n yp Beero OHTPOJI e
padoThI
1 IToBTOopenue tems! "KoopauHatsl BeKTOpa Ha INIOCKOCTH U B IPOCTpaHCTBE" 1
2 [ToBTOopenue temsl "CkaliipHOE TPOU3BEIEHNE BEKTOPOB" 1
3 [ToBTOpenue Temsl "Borunicienue yria Mex,1y BEKTOpaMH B IPOCTPAHCTBE" 1
4 [ToBTOpenue Tems! "YpaBHeHHE MPSIMON, TPOXOSIIEN Yepe3 1Be TOUKU" 1
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, YDAaBHEHHUE INIOCKOCTH B OTPE3Kax 1
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, YDAaBHEHUE INIOCKOCTH B OTPE3KaX 1
7 BekTopHoe mpousBeicHIe 1
8 JIuneliHbIE HEPABEHCTBA, JIMHEMHOE TPOrpaMMHUPOBAHUE 1
9 JIuHeliHbIEe HEPABEHCTBA, JIMHEMHOE MPOTPaMMHPOBAHUE 1
10 AHAIUTHYECKUE METOIBI pacuéTa yriia MeKIy MPSMbIMU B MHOTOTPaHHUKAX 1
11 AHaTUTHYECKHNE METOIbI pacy€Ta yriia MeKy IITOCKOCTIMHA B MHOTOTPAaHHUKAX 1
12 dopMyIra pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B KOOPAMHATAX 1
13 Haxosxienue paccTosTHUN OT TOYKH JI0 TIFIOCKOCTH B KyOe 1
14 HaxoxaeHue paccTosiHuil OT TOYKHU A0 MJIOCKOCTH B MPABHJIBHOM MUpaMUJIe 1
15 KonTtponbHas padoTa "AHamuTHdecKas reoMmeTpus" 1 1
16 CeyeHrsi MHOTOIPAaHHUKOB: CTaHAAPTHbIE MHOTOTPAHHUKHI 1
17 CeueHrss MHOTOTPAHHUKOB: METOJT CJIEIOB 1
18 CeyeHunsi MHOTOT'PAHHUKOB: CTaHAAPTHBIE TUIOCKOCTH, IEPECEYCHHUSI MMPSMBIX U TIIOCKOCTEH 1
b
19 [TapannenbHble MpsIMbIE U TUIOCKOCTH: MapaJIJICNIbHbIE CEYCHUS 1
20 [TapannenpHble NPsSMBIE U TUIOCKOCTH: PAcY€T OTHOIICHUHN 1
21 [TapanienbHble NPSMBIE U TUIOCKOCTH: YTIIbI MEXKAY CKPEUTUBAIOLIIUMUCS PSIMBIMU 1
29 [lepnieHiuKynsApHBIE MPSAMBIC U TUIOCKOCTH: CTaHJAPTHBIC Maphl NEPIIEHINKYISPHBIX MIIOCKOCTEH U MPSMBIX, 1
CUMMETPUU MHOTOTPAaHHHKOB

23 [lepnieHTUKyNIsIpHBIE MIPSIMBIE U TUIOCKOCTH: TeOpeMa O TpeX MepHeHIuKyIsIpax 1
24 [lepnieHTUKyNsIpHBIE MIPSIMBIE U TUIOCKOCTH: BHIYMCICHUS IJTMH B MHOTOTpaHHUKAX 1
25 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYIIBI TSI TUIOMIAACH, COOOpaKeHus mo00us 1
26 [ToBTOpEHUE: IO MHOTOYTOJIBHUKOB, (DOPMYIIBI 7Sl TUIOMIAJIeH, COOOpakeHHs 1o100us 1
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[ToBTOpEHUE: MIIONIA I MHOTOYTOJIbHUKOB, (DOPMYJIBI IS TUIOIAIeH, cCOOOpakeHus moaoous

1
28 [Tnomaam ceyeHnii MHOTOTPAaHHUKOB: TIONIAIN IIOBEPXHOCTEH, pa3pe3aHust Ha YaCTH, COOOpaXKEHHs OJ00MS 1
29 [Tnomaaym ceueHnii MHOTOTPAHHUKOB: TUIONIA/IM TIOBEPXHOCTEH, pa3pe3aHusi Ha 4acTH, COOOpaXKeHHs 1Mo100us 1
30 KonTtposnrsHas padota "[loBTOpeHrEe: MHOTOTPAaHHUKH, CEYEHUsI MHOTOI'PaHHUKOB" 1
31 O0BéM Tema. O0beM PSIMOYTOJIBHOTO TTapaJUIeIIeIT e 1A 1
32 3anaun 00 yaBoeHHH Ky0a, 0 KBaapaType Ky0a; 0 TPUCEKIIUHU yIiia 1
33 CrepeoMeTprYeCcKHe 3a/1a4d, CBSI3aHHBIC C 00BEMOM MPSIMOYTOJLHOTO IMapalIeiIeuIea 1
34 [TpuknanHbie 3a/1a4u, CBsI3aHHBIC C BRIYUCIICHHEM 00BhEMA MPSMOYTOJIBLHOTO MapaiielienuIeaa 1
35 O0BEM PSIMO TIPU3MBI 1
36 CrepeoMeTpHYeCKHe 3aJIa4H, CBSI3aHHBIC C BBIYUCICHUEM 00hEMOB MTPSIMON TTPU3MBI 1
37 [IpuknanHele 3a1a4u, CBsI3aHHBIE C 00BEMOM IIPSIMON TPU3MBI 1
38 Brruncnenue 00EMOB Te ¢ MOMOTIBIO oNpeieIEHHOro nHTerpana. O0bEM HAKITOHHOW TPU3MBI 1
39 Brruncnenue 00EMOB T ¢ MOMOIIBIO OTIpeneIEHHOT0 HHTerpaina. O0bEM mUpaMuIbl 1
40 dopmyna 00pEMa mupamuapl. OTHOIIEHHE 00HEMOB MUPAMHUT C OOIITUM YTIIOM 1
41 dopmyna 06béMa nupamuabl. OTHOIIEHHE 00bEMOB TUPAMHU/] C OOIIUM YIIIOM 1
42 CrepeoMeTpriecKue 3a/1a4uM, CBI3aHHBIC ¢ 00bEMaMH HAKJIOHHOW MTPU3MBI 1
43 CrepeoMeTprIECKHUE 3a/1a4H, CBI3aHHBIC C 00BbEMaMU MUPAMU/IBI 1
44 [Tpuknagaeie 3agaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00HEMOM HAKIOHHON MTPHU3MBbI 1
45 [Tpuknagaeie 3agaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM TUPAMHUIBI 1
46 [IpumeHnenne 00bEMOB. Brruncienne pacCTOsIHUS 10 TUIOCKOCTH 1
47 Kontponbhas padoTa "O0bEM MHOTOTpaHHHUKA" 1
48 [{unuHapuyeckas MoBEpXHOCTh, 00pa3yollre HUIMHIPUYECKON MTOBEPXHOCTH 1
49 Humaap. [psmoit kpyroBoit unuuap. [nomans NoBEpXHOCTH UIMHIPA 1
50 Konunueckasi HOoBepXHOCTh, 00pa3yromire KoHnueckoit moepxHoctu. Konyce 1
51 CeueHune KOHyca MIOCKOCTHIO, MAPAJUIETBLHOM MJIOCKOCTH OCHOBAHHS 1
52 YceuénHnslil konyc. M300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomanas OOKOBOI MOBEPXHOCTHU M MOJIHON MOBEPXHOCTH KOHYCA 1
54 [Tnomaas O0KOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCA 1
55 CrepeoMeTpHruecKue 3a/1aui Ha JOKa3aTeIbCTBO U BHIYHMCICHUE, TIOCTPOCHUEM CEYCHMI TUIMHIIPA, KOHYCa 1
56 CrepeoMeTpHuecKre 3aJja4ui Ha JOKa3aTelbCTBO U BHIYHCICHUE, TIOCTPOCHUEM CEUCHMI IIMIHHIPA, KOHYCa 1
57 [IpuknagHeie 3a7a4n, CBSI3aHHbBIE C ITUIHHIPOM 1
58 [IpuknagHbie 3a7a4u, CBSI3aHHbBIE C ITUIHHIPOM 1
59 Coepa u map 1




60 ITepeceuenue cepsnl u mapa ¢ mrockocThio. Kacanue mapa u cdepsl mIockocTeio. Bua n n3o0pakeHnue mapa 1

61 ITepeceuenue cepsnl u mapa ¢ mrockocThio. Kacanue mapa u cdepsl mI0ckocThio. Bua u n3o0paxkeHnue mapa 1

62 VYpasaenne chepsl. [Inomans chepsr u e€ gacre 1

63 Cummerpus cdepsl 1 mapa 1
CrepeoMeTprdecKre 3aJ1a4ud Ha JOKA3aTeILCTBO U BEIYHCIICHHUE, CBSI3aHHBIC CO Cepoid U MapoM, TIOCTPOCHUEM

64 o 1
WX CEYCHHM IIIOCKOCTHIO

65 CrepeoMeTpHUYeCKHe 33/Ia4H Ha JOKA3aTEeILCTBO M BEIYHMCIICHUE, CBSI3aHHBIC CO C(hepoid U IapoM, MMOCTPOCHUEM 1
HX CEYEHUN MIIOCKOCTHIO

66 [Tpuknamaeie 3a1a4n, CBsI3aHHBIC CO C(HEepoid U IapoM 1

67 [ToBTOpEHUE: OKPY)KHOCTH HA MJIOCKOCTH, BRIYHCIICHHS B OKPY)KHOCTH, CTaHAAPTHBIC TIOI00MS 1

68 Pa3znnyHble KOMOMHALIMY TeJ BpallleHUs: 1 MHOTOTPaHHUKOB 1

69 3amaun o Teme "Tea U TOBEpXHOCTH BpaleHus" 1

70 3agaun o TeMe ""Tena u MOBEpXHOCTH BpallleHHs " 1

71 KonTponbHas pabota "Tena 1 HOBEpXHOCTH BpalleHUs " 1

72 O6bEM umuHApa. Teopema 06 00bEME MPSIMOTO IUITUHIPA 1

73 Brruucnenue 00bEMOB TeN ¢ MOMOTIIBIO ompeieIéHHOro nHTerpaia. O0béM KoHyca 1

74 [Tnomraan 60KOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTprYeCKUE 3a/1a4M, CBI3aHHBIC C BEIYMCICHUEM 00BhEMOB ITMIIMHIPA, KOHYCa 1

76 [Tpuknagaeie 3agaun mo Teme "OOBEMBI U TIJIOMIAIN TTOBEPXHOCTEH Te" 1

77 O06béM mapa u mapoBoro cexkropa. Teopema 06 00bEMe miapa. [Tnomans chepsi. Crepeomerpuueckue 3aaauu, 1
CBSI3aHHBIE C BHIYMCIEHUEM 00bEMOB I1apa, IAPOBOT0 CETMEHTA U IApOBOTO CEKTOpa

78 [Tpuknagaeie 3agaun mo Teme "OO0BEMBI Ten", CBA3aHHBIE ¢ 00BEMOM IIapa u IIomaabio chepbl. COOTHOIICHUS 1
MEXY IUIOIAIIMU TOBEPXHOCTEN 1 00bEMaMU OJJOOHBIX Tell

79 [TogoGHbIe Tena B mpocTpaHcTBe. M3menenne o6béMa npu nogooun. CtepeoMeTpruecKre 3a1a4u, CBI3aHHbIE C 1
BBIYHCIICHUEM 00BbEMOB TeJl U TUIOMIAJIeH TOBEPXHOCTEH

80 KonTtponsnas pabora "[1nomaamu noBepxHOCTH U 00bEMBI KPYTIIBIX TET" 1

81 JIBuxkenus npoctpancTBa. OtoOpakenus. JIBrkeHus U paBeHCTBO Guryp. OO1re cBoCTBa IBUKEHUI 1

82 Buner nBrkeHuil: napanienbHbIi IEPEHOC, IEHTpaIbHas CHMMETPHS, 3€pKallbHass CHMMETPHUS, TOBOPOT BOKPYT 1
PSAMOM

83 [IpeoOpazoBanus mogo6us. [Ipsimas u cdepa Ditnepa 1

84 I'eoMeTrpuueckre 3aaun Ha TPUMEHEHUE IBHKEHUS 1

85 KonTtponpHas padota "Bekropsl B mpocTpaHcTse"” 1
Oo6o6maromee nosrTopenue 11 mouaTuii 1 MeTo10B Kypca reomerpur 10—11 Kaccos, cucTeMaTH3aIs 3HAHUN:

86 ’ 1

"[TapanienbHOCTh NPAMBIX U INIOCKOCTEN B IPOCTpaHCTBE"




87 O6o6maromee noproperue 11 monsiTuii ¥ MeTo0B Kypca reomerpun 10—11 kitaccoB, cuctemaTu3aius 3HaHUH: 1
"BexTopsl B npocTpaHcTBe"

88 O6o6maromee noproperue 11 nonsiTuii ¥ MeTo0B Kypca reomerpun 10—11 kitaccoB, cuctemaTu3aius 3HaHUH: 1
"BekTopsl B npocTpaHcTBe"

89 O6o6maromee noproperne 11 monsiTuil ¥ MeTOI0B Kypca reomerpuu 10—11 kiraccoB, cuctemMaTu3aius 3HAHUH: 1
"O6beM MHOTOTpaHHUKA"

90 O6o6mraromee noproperne 11 moHsTHil ¥ MeTOIOB Kypca reomerpun 10—11 kiraccoB, cuctemaTu3aius 3HaHUH: 1
"O6beM MHOTOTpaHHUKA"

91 O6o0matomiee nmoBropeHue 11 mousTuit u MeTo0B Kypca reometpun 10—11 kmaccoB, cuctemaTu3aiys 3HaHUAN: 1
"[1momaan MOBEPXHOCTH U 0OBEMBI KPYTIIBIX T

92 O6o0matomiee nmoBropeHue 11 mousTuii 1 MeTo0B Kypca reometpun 10—11 kmaccoB, cuctemaTu3aiys 3HaHUN: 1
"[Tmomaan MOBEpXHOCTU U 0OBEMBI KPYTIIBIX T

93 Hrorosas KoHTpoJIbHAS paboTa 1

94 Hrorosas kKoHTpoJIbHAS paboTa 1

95 [ToBTOpeHme, 0600IIeHNEe U CUCTEMATH3AIHs] 3HAHUHT 1

9% HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX HH)KCHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTUI

97 WcTopus pa3BuTHs CTEpEOMETPUH KaK HAyKU U €€ POJIb B pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U 1
KOMITbIOTEPHBIX TEXHOJIOTUI

98 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTUN COBPEMEHHBIX MH)KEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJOTUI

99 HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJOTUI

100 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX HMH)KEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJOTUI

101 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B PA3BUTUU COBPEMEHHBIX UWHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJOTUI

102 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTUH COBPEMEHHBIX HH)KEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJOTUI

OO111ee KOJIMYECTBO YacOB IO MPOTPaMMe 102




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Marematuka: anredpa U Hayajia MaTeMaTUYECKOro aHaiau3a, reomerpus. ['eomerpus. 10-
11 knaccsl: yueb. ans obuieodpa3oBaT. opraHu3aiuii: 6a30BbIi U YIIIyOJIeHHBIN YPOBHHU /

JI.C.ATanacsu u np.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
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