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MHOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
o01ero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH W MPEIMETOB TI'YMAHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMHUpyeMOe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEILICHUH T'€OMETPUUYECKUX
3a/lady, YMEHHE BBIABUIaTb M OINPOBEPrarb TIHUIIOTE3bl HEMOCPEICTBEHHO
UCITIOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr0 LHMKJIA, B YaCTHOCTU
duznueckux 3aaay.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyYaromuxcs MpH
U3YYEeHUU TEOMETpUM uepe3 O00eCredyeHHe BO3MOXKHOCTU MPUOOpPETEHUs U
UCIIOJI30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCTOJIb30BAHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

¢bopMupoBaHHE  yYMEHHUS  BIAQJETh  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pealbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJCIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TeOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIaJE€Thb METOJAaMHU JI0Ka3aTEeIbCTB M aJrOPUTMOB
pelieHusi, yMeHUsI UX MPUMEHSATh, MPOBOJAUTH J0KAa3aTelIbHbIE PACCYKICHUS B
XO/I€ PEIICHHs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUU MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B MTPOBEJACHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUUHOCTU MBIIUIEHUS, UHTEpECa K U3YUEHUIO TEOMETPHUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSABICHUS 3aBUCUMOCTEd M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBiusroTcs: «lIpsMble ©W TJIOCKOCTHM B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KaTeIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
pPOrpamMMbl, pacHpeleEHHbIM MO ToJaM OOYYEHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUUYECKUMH MOHATHUSMHU U HaBbIKAMU MOCIE0BATEIBHO U MOCTYNATENbHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath  ycnoBus s guddepeHnmanuu  00ydeHHS,  MTOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuéTtoMm BbIOOpa Oyaymied mnpodeccuu, obecrnieunBas NMPEEMCTBEHHOCTh MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



Pabouas mporpamma ydueo6HOTO Kypca «I'eoMmerpus. YriayOaeHHbIH ypPOBEHbBY
peanusyeTrcss B €IMHCTBE YYEOHOM M BOCHUTATEIBHOM MEATEIbHOCTH IIKOJbI B
COOTBETCTBUM ¢ paboueit mporpammoit Bocnutanus MKOY «Kotkosepckas
cpenHsas oOmeoOpasoBaTenbHas wmKojgay. [lpu peannszanuu nporpamMmbl yYUTENb
UCIIOJIB3YEeT BOCIUTATEIbHBIE BO3MOXHOCTH OpraHu3zanuu ypoka (Monaynb
«llIxonpHBINA ypok» mporpammbl BocnuTanus). OcHOBHas 3amgaya Mopgyns -
UCIIOJB30BaTh B  BOCIHTAaHUM JIET€M BO3MOXKHOCTH IIKOJBHOTO  YpOKa,
MOJIICPKUBATh HCIIOJIb30BAaHUE HA YPOKAaX MHTEPAKTHUBHBIX (POPM 3aHATHN C
yyaluMucs. YpoK — 3TO OCHOBHas ¢dopMma oOyueHus, U cdepa, B KOTOpOH, B
OCHOBHOM, MPOMCXOAMT IIKOJbHOE BocnuTaHue. [1oaToMy BO BpeMsi IpOBENECHHUS
ypoKa MpeAnoiaraeTcsi JUYHOCTHBIM pOCT OOYy4aroUmIerocss 4yepe3 JOCTUKEHHE,

nNpexKIAC BCCro, JIMIYHOCTHBIX PC3YyJIbTATOB, a AAJCC - MCTAIIPCAMCTHBLIX H
NNpCAMCTHBIX.

Peanmauml BOCITUTATCJIBHOI'O IIoTCHIOMAaJia YpOKa mmpeamnojaaracTt
ciacayromicce:

- HCIIOJIb30BAHME BOCHUTATENBHBIX BO3MOXKHOCTEHM coaepxaHHs y4eOHOTo
IIPEIMETA Yepe3 IEMOHCTPALMIO JETSAM IIPUMEPOB OTBETCTBEHHOTO, IPa’K1aHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIO0US M JOOpOCEPACYHOCTH, Yepe3 MOoa00p
COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHHUA, 3aJad I pEelIeHUus, MpOoOJIEeMHBIX
CUTyalui 17151 OOCYXACHUS B KJIacce;

- YCTQHOBJIEHUE JOBEPUTEJIbHBIX OTHOLIEHUN MEXAY YUYECHUKAMH, YUUTEIEM
U yYEHUKaMH,

- TNPUMEHEHHE Ha YpPOKE HWHTEPAKTUBHBIX (OpM padOThl yYalIMXCS:
WHTEJUIEKTYaJIbHBIX ~ UTpP, CTUMYJIHUPYIOUIMX  [MO3HABATEIbHYIO  MOTHBALIMIO
IIKOJIBHUKOB; BKJIIOUEHHE B YPOK HIPOBBIX NPOLEAYpP, KOTOPBIE IIOMOIaroT
MOAJEPKATh MOTUBALIMIO JETEH K MTOJTYYEHUIO 3HAHUM.

3ajaun BOCIMTAHUS BBICTPOCHBI TaK, YTO HA KaXXIOM CIIEAYIOIIEM YPOBHE
o0pa3oBaHUs  YCIOXHSIOTCA  JIMYHOCTHBIE  pE3YyJbTaThl,  JIOCTUTHYThIE
00yJaroIMUMHUCH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHS yueOHOro Kypca «l'eomeTpusi»
COOTHOCSITCSL C LIEJIEBBIMA OPHUEHTHUPAMHU PE3YJIbTATOB BOCIUTAHUSA HA YPOGHE
cpeodHezo 0bue20 0opa306aHUsL:

I'paknanckoe BocnuTaHue

Oco3HaHHO BBIPaKaIOIIHUN CBOIO POCCHUICKYIO IPaXXJaHCKYO
IPUHAIEKHOCTh (MIEHTHYHOCTh) B IMOJHMKYJIBTYPHOM, MHOTOHALMOHAIIBHOM U
MHOTOKOH()ECCHOHATLHOM POCCUHUCKOM 00I1I€CTBE, B MUPOBOM COOOIIIECTBE.

Oco3Harommii CBO€ €IMHCTBO ¢ HapoJaoM Poccuu Kak HCTOYHUKOM BIIACTH U
CyOBEKTOM ThICSIUETIETHEN pPOCCUHCKONW TOCYyIapCTBEHHOCTH, ¢ Poccuiickum
rOCy/IapCTBOM, OTBETCTBEHHOCTh 3a €r0 pa3BUTHE B HACTOSIIEM M OyAylleM Ha



OCHOBE  HMCTOPMYECKOIO  IPOCBELIEHUS, CHOPMUPOBAHHOTO  POCCUICKOTO
HAIlMOHAJIBHOT'O HCTOPUYECKOTO CO3HAHUS.

[TposiBisironmii TOTOBHOCTbH K 3alUTe Ponunsl, CIOCOOHBII
apryMEHTHUPOBAHHO OTCTaWBaTh CYBEPEHUTET M JOCTOMHCTBO Haponxa Poccum m
Poccniickoro rocynapcrsa, COXpaHsATh M 3al{UIIATh HCTOPUYECKYIO IPABLY .

OpHEHTUPOBAaHHBIN HAa AKTUBHOE I'PAKIAHCKOE YYaCTHE HA OCHOBE YBAKCHMSI
3aKOHa U MPaBONOPSIAKA, IPaB U CBOOO/ COTpaXkJIaH.

OCO3HaHHO U JIEATEJIbHO BBIPAKAIOIINN HENPUATHE 00 TUCKPUMHHALIMH
[0 COLMAJIbHBIM, HAIMOHAIBHBIM, pAaCOBBIM, PEIUTMO3HBIM  IPU3HAKAM,
IPOSIBICHUM JDKCTPEMHM3MA, TEPPOPU3MA, KOPPYNIMH, AHTUIOCYyAapCTBEHHOU
NEATEIILHOCTH.

OObnaaaromuii ONBITOM I'PaXJAaHCKON COLMAIIBHO 3HAYMMOM E€ATEIbHOCTH (B
YYEHUYECKOM CaMOYIPAaBICHUH, BOJOHTEPCKOM JIBWKEHUH, SKOJIOTUYECKUX,
BOEHHO-TIATPUOTHUYECKUX U IPYrue OObEIUHEHUSX, AKIUAX, IPOrPaMMAaX).

IHaTpuornyeckoe BOCIIUTAHUE

Belpakaromuii  CBOIO  HALMOHAJIBHYIO, JTHUYECKYIO IIPUHAJICKHOCTD,
IPUBEPKEHHOCTh K POAHON KYJIbTYpE, JJIFOOOBb K CBOEMY HapOy.

Co3Harommii TpU4acTHOCTh K MHOTI'OHAIlMOHAIBHOMY Hapony Poccuiickon
®enepanuu, Poccniickomy OTe4eCTBY, pOCCUICKYIO KYIBTYPHYIO HAEHTUYHOCTb.

[IposBIAOIMI EATEIBHOE LIEHHOCTHOE OTHOLIEHHWE K HCTOPUYECKOMY H
KyJbTYPHOMY HAaCIEIUIO CBOErO0 M Jpyrux HapoaoB Poccuu, Ttpagunmsm,
Ipa3IHUKaM, MIAMSATHUKAM HapOJ0B, IPOXKUBAIOIINX B pOAHOU cTpane — Poccum.

[IposBrArOIMI  yBa)XEHHE K COOTEYECTBEHHUKAM, IPOKHUBAIOIIMM 34
pyOexoMm, MOJACPKUBAOIIMA HUX TIpaBa, 3alIUTy HUX HHTEPECOB B COXPAHEHUU
POCCHICKOW KYJIbTYPHOU UJICHTUYHOCTH.

JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE

IHposBAsAOmMMI MPUBEPKEHHOCTh TPAAUIMOHHBIM TyXOBHO-HPABCTBEHHBIM
LEHHOCTSM, KyJbType HaponoB Poccum ¢ yd4é€roM MUPOBO33PEHUYECKOTO,
HAI[MOHAJIBbHOT0, KOH(PECCUOHAIBHOTO CaMOOIIPEIETICHHUS.

JelCTBYIOIIMI U OLICHUBAIOLIMN CBOE NTOBEICHUE U IOCTYIIKH, MIOBEACHUE U
MOCTYIIKA JPYTUX JIFOAEH C TMO3UMLUUN TPAAULIHOHHBIX POCCHMCKUX ITYXOBHO-
HPABCTBEHHBIX IIEHHOCTEH KW HOPM C OCO3HAHUEM IIOCIEACTBHM TIOCTYIIKOB,
JEATENIBHO BBIPAXKAOIINI HENPUATAE aHTUTYMAHHBIX M ACOLMAIBHBIX MTOCTYIKOB,
IIOBEJICHMUsI, IPOTUBOPEYALMX 3TUM LEHHOCTSM.

[IposBiAOIMN yBaKEHUE K KU3HM M JOCTOMHCTBY Ka)XIOr0 4YeJIOBEKa,
CB0O0OJ/IE MHUPOBO33PEHUYECKOIO0 BHIOOpAa M CaMOONPEACIICHUS, K MPEICTABUTEISIM
pPa3MYHBIX 3THUYECKUX TPYyNI, PEIUrud HapoaoB Poccuu, WX HallMOHAIBHOMY
JOCTOMHCTBY M PEJIMTHO3HBIM  4YyBCTBaM €  y4€TOM  COOIIOJEHUS
KOHCTUTYILIMOHHBIX MTPaB M CBOOO] BCEX IPaxaaH.



[loHnMaromuii U JAEATEbHO BBIPAXKAKOIINKA [EHHOCTh MEXHALUOHAIBHOIO,
MEXPEJIMTUO3HOTO corjacus Jrojiei, HapoaoB B Poccuu, clocoOHBIM BECTH AHATIOT
C JIOJbMHU DPa3HbIX HAIMOHAIBHOCTEH, OTHOIICHUS K PENUTHH U PEIUTHO3HOMN
PUHALJIEKHOCTH, HAXOAUTH OOIME LEJIU U COTPYIHUYATD JUIsl X JOCTHKEHHUS.

OpHEHTHUPOBAaHHBIN HAa CO3/IaHUE YCTOWYMBOW CEMbU HA OCHOBE POCCHMCKUX
TPaJMIIMOHHBIX CEMEMHBIX IIEHHOCTEN, TOHMMaHUs Opaka Kak cOor3a MY>KUYUHBI U
JKCHILMHBI ISl CO3JaHUsl CEMbHM, POXKACHUA W BOCIHUTAHUS B CEMbE JIETEM,
HEIMPUATUS HACUIIMS B CEMbE, YX0/1a OT POAUTEIBCKON OTBETCTBEHHOCTH.

OGnanatoruii  chOpMUPOBAHHBIMA ~ TIPEJICTABIICHUSIMH O IIEHHOCTH U
3HAYEHUU B OTEYECTBEHHON M MUPOBOW KYJIbTYpE SI3bIKOB U JINTEPATYpPbl HAPOJIOB
Poccuu, NEeMOHCTpHUpYIOIIMN YCTOMYMBBIM HHTEPEC K UYTEHUIO KaK CpPEICTBY
IIO3HAHUS OTEYECTBEHHOW U MUPOBOU TyXOBHOM KYJIBTYpHI.

JCcTEeTHYECKOe BOCIIUTAHUE

Belpaxkatouii 1OHMMaHUE LEHHOCTH OTEYECTBEHHOTO M  MHPOBOTO
HCKYCCTBAa, POCCHMCKOTO U MUPOBOI'O XYI0)KECTBEHHOI'O HACJIEIU.

[IposiBAsrOMUI BOCIPUMMYMBOCTh K Pa3HBIM BUJIAM MCKYCCTBA, IOHUMaHUE
HYMOLIMOHAJIBHOTO BO3JEHCTBUS HCKYCCTBA, €r0 BIUSHUSA Ha IOBEICHHE JIOJEH,
YMEIOLUN KPUTUYECKH OLIEHUBATH 3TO BIIUSIHUE.

[IposaBnsironMid TOHMMAHHUE XYJIO0XKECTBEHHOM KyJIbTYpbl Kak CpEICTBa
KOMMYHHMKAIlUM ¥ CaMOBBIPDA)KEHUS B COBPEMEHHOM OOIIECTBE, 3HAYEHUS
HPABCTBEHHBIX HOPM, IECHHOCTEH, TPAIAULIUN B UCKYCCTBE.

OpuEHTHpPOBaHHBIA HAa  OCO3HAHHOE  TBOPYECKOE  CAMOBBIPAKEHHE,
peanu3aluio TBOPYECKUX CIIOCOOHOCTEN B pPa3HBIX BHUJAX HMCKYCCTBA C YYETOM
POCCHMCKMX TpPAaJMLUMUOHHBIX JyXOBHBIX M HPABCTBEHHBIX IIEHHOCTEW, Ha
ACTETUYECKOE 00YCTPOMCTBO COOCTBEHHOTO OBITA.

Pusznuyeckoe BOCIUTAHME, (opMHpOBaHHEe KYJBTYPHI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoy4Yus

[ToHnMaronmii U BBIPAXAOIIMKA B MPAKTUYECKON IEATEIBHOCTUA ILIEHHOCTH
KU3HHU, 37J0pPOBbSI U OE30MACHOCTH, 3HAUEHUE JIMYHBIX YCUJIUN B COXpPaHEHUU U
YKPEIUIEHUH CBOETO 3J0POBbsS U 310POBBS APYTHUX JTHOAEH.

Cobmomaronuii mpaBujia JUYHOM M OOIIECTBEHHON OE30IaCHOCTH, B TOM
gucie 6€30MacHOro MoBeAcHUs B MHGOPMAIIMOHHOMN cpejie.

Bolpakatonuii Ha TpakTUKE YCTAHOBKY Ha 3J0pOBbI 00pa3 KHU3HU
(3mopoBO€ NMHTaHUE, COOJIOJCHHUE THTHCHBI, PEXKUM 3aHATHM W OTAbIXA,
peryyisipHyl0  (U3WYECKYI0  aKTUBHOCTb), CTpeMJieHHe K  (U3HYECKOMY
COBEPILIEHCTBOBAHNIO, COOJIONAIOIMINKA M TpONaraHAUPYIOMUi Oe30MacHbll U
3I0pPOBBIN 00pa3 MKU3HHU.

[IposiBasitoluii  co3HAaTeNbHOE U OOOCHOBAHHOE HEMPUSATUE BPEIHBIX
OpUBBIYEK (KypeHHUs, YMOTpeOJeHHs] alKorojisi, HApKOTHUKOB, JIOOBIX (opMm



3aBUCUMOCTEH), JECTPYKTUBHOIO MOBEACHHUS B o0OIIecTBe U IM(GPOBOM cpene,
MOHUMAaHUE UX BpeJa A PU3NYECKOTro U TICUXUUECKOTO 370POBBSI.

JleMOHCTpUpYIONINIT HaBBIKU pedIEKCHH CBOETO COCTOSHMS ((PU3UYECKOro,
AMOIMOHAJILHOTO, TICUXOJIOTHYECKOI0), COCTOSIHUS IPYTUX JIFOJAEH C TOUKU 3PEHUS
0€30MacHOCTH, CO3HATEIBHOIO YIIPABIEHUS CBOUM SMOLMOHAIBHBIM COCTOSIHUEM.

Pa3BuBaronuii crmocoOHOCTH aJanTUPOBATHCS K CTPECCOBBIM CHUTYAIIMSIM B
OOIIIEHUHU, B Pa3HBIX KOJUIEKTHUBAX, K MEHSIOIIMMCS YCJIOBHUSIM (COLIMAJIBHBIM,
UH(OPMAITMOHHBIM, TTPUPOTHBIM).

Tpynosoe Bocnuranue

VYBaxaromuid Tpya, pe3yabTaTbl TPyJa, TPYAOBbIE U MPOodecCUOHATBHBIC
JOCTHXKEHUS CBOMX 3€MIISIKOB, UX BKJaJ B Pa3BUTHE CBOETO ITOCEJICHUS, Kpasd,
CTpaHbl, TPYAOBbIE JOCTHKEHUS POCCUMCKOTO HApOa.

[TposiBasitouii CIOCOOHOCTh K TBOPYECKOMY CO3UIATEIIBHOMY COLIMAIBHO
3HAYMMOMY TPYAY B JOCTYIHBIX MO BO3PACTy COLMAIBHO-TPYOBBIX POJISIX, B TOM
YuCJIe NPEANPUHUMATEIBCKON AEATEIbHOCTH B YCJIOBUAX CaMO3aHATOCTH WIIU
HAaEMHOTO Tpy/a.

YuacTByrOIMiA B COLMAIBHO 3HAYMMOM TPYIAOBOU AECATEIBHOCTUA PA3HOIO
BHUJIa B CEMbE, OOIIE00pa30BaTEIbHON OpraHu3alluu, CBOCU MECTHOCTH, B TOM
YHUCJIe OIUIAYMBAEMOM TPYJIe B KaHUKYJSPHbIE MEPHOJbI, C YUYETOM COOJIIOACHUS
3aKoHoarenbcTBa Poccniickot Penepannu.

Bripakaromuii 0CO3HaHHYI0 TOTOBHOCTh K TMOJYYECHHIO TPO(PECCHOHATEHOTO
o0pa3oBaHus, K HEMPEPHIBHOMY OOpPa30BAHUI0 B TEUEHUE KU3HU KaK YCJIOBHIO
YCHEIMHON MPOPECCHOHAIEHON U OOLIECTBEHHOM €SI TEIbHOCTH.

[lonumaromuii  crieuMpuKy TPYIOBOM JEATEIBHOCTH, PETrYJIUPOBAHUS
TPYJOBBIX OTHOIICHHM, caMOOOpa30BaHus M MPOPECCHOHAIIBHON CaMOIIOATOTOBKU
B MH(POPMAIIMOHHOM BBICOKOTEXHOJIOTHYECKOM OOIIECTBE, TOTOBBIA YUHUTHCS U
TPYAUTHCS B COBPEMEHHOM OOIIIECTRE.

OpHEeHTUPOBAaHHBI  HAa  OCO3HAHHBIM  BBIOOp  cdepbl  TPYyIOBOM,
poeCcCHOHANBHON JIEATETFHOCTH B POCCUMCKOM OOINECTBE C YUETOM JIMYHBIX
YKU3HEHHBIX TUIAHOB, TOTPEOHOCTEH CBOCH CeMbH, 00IIIeCTBa.

JIKOJIOTHYECKOe BOCIINTAHUE

JleMoHCTpUpyIOIIMT B MOBEACHUH C(HOPMUPOBAHHOCTH 3KOJOTHMUECKOU
KYJbTYpPbl HA OCHOBE IOHUMAHUSA BIUSHUS COLIMATIBHO-3KOHOMHYECKUX MPOIIECCOB
Ha TPUPOY, B TOM YHCIIC Ha I100aThHOM YPOBHE, OTBETCTBEHHOCTD 3a JICCTBUS B
MIPUPOJTHOM Cpelie.

Beipaxarommi  I€ATEIbHOE HENPUATHE JIEUCTBUN, MPUHOCAIIUX BPEN
MIPUPOJIE.

[TpumeHstomMil 3HaHWSI €CTECTBEHHBIX W COIMANIBHBIX HAYK ISl Pa3yMHOIO,
Oepe)ITMBOTO PHUPOIOTIOIH30BAHUS B OBITY, OOIIIECTBEHHOM ITPOCTPAHCTBE.



Nmerommin W pa3BUBAKOIIMM  OIBIT  DKOJIOTMUYECKH  HAPABJIECHHOM,
MIPUPOJIOOXPAHHOM, pecypcocOeperaromeld AesTeIbHOCTH, YYaCcTBYIOIIUH B €ro
MPUOOPETCHUH APYTUMU JIIOJIbMHU.

Bocnuranue HeHHOCTH HAYYHOI'0 MO3HAHUS

JleaTenpHO  BBIpaXKarOIIWKM  [MO3HABATEIIbHBIE  HMHTEPECHl B PAa3HBIX
MPEAMETHBIX 00JIaCTAX C YUETOM CBOMX MHTEPECOB, CIIOCOOHOCTEH, IOCTHIKEHUM.

OO6nanaromuii peACTaBICHUEM O COBPEMEHHOM Hay4yHOW KapTHHE MHpa,
JOCTH)KCHUAX HAYKH M TEXHHKH, apTYMEHTHPOBAHHO BBIPAYKAOIIAN MOHUMAaHUE
3HAUYCHUS HAYKH B JKU3HU POCCHMCKOTO O0OIIecTBa, OOECIEYECHUU €ro
0€30MacHOCTH, TYMaHUTAPHOM, COIIMATIbHO-?PKOHOMHUYECKOM pa3BuTuu Poccuu.

JIEMOHCTPUPYIOIMI HABBIKW KPUTHYECKOTO MBIIUICHUS, OIPEACICHUS
JIOCTOBEPHOM HAy4YHOU MH(POPMAITUU U KPUTHUKH aHTHHAYYHBIX TIPEACTaBICHUM.

Pa3BuBaromuii 1 TPUMEHSIONIMNA HaBBIKM HAOJIOJCHUS, HAKOIUICHUS W
CUCTEeMAaTH3alMu (PAKTOB, OCMBICJICHUS OIbITAa B E€CTECTBEHHO-HAy4YHOU U
I'YMaHUTApHOM 00JIaCTIX MO3HAHUS, UCCIICI0BATEIIbCKOMN ACATEILHOCTH.



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulelibHble W CKpelmBaromyecss npsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. 1lapanneapsHOCTh NPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MAPAJLIICIIbHBIC
IIPSIMBIE B IPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIETBHOCTD IPSAMOU
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIENbHOTO MPOEKTUpOBaHUs. I300pakeHue
buryp B mapayjiesibHONW MPOEKIUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXIY IPSMBIMU B MPOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: IapalIeIbHbIE
IJIOCKOCTH, CBOWCTBA [apaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MNapajliesenunen,
MMOCTPOCHUE CEYCHUM.

[lepneHAUKYIJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajulelIbHbIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  IEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYIAPaXx.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiicTBa TJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBoicTBa IIOCKHX U
JBYTPAHHBIX YTJIOB TPEXTPAHHOIO yrjia. TeopeMbl KOCHHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: Nn-yronpHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUICIENNUNET W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrosibHas nUpamMuiaa,
npaBuibHas W yceu€HHas mnupamuabl. CBolicTBa pébep W OOKOBBIX TpaHei
MPaBUIBHOW TUpaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHU: NpPaBWIbHAsA NpPU3Ma U
[paBUJIbHAS MHUpPAMUJA, [PAaBUJIbHAs TPEYrojbHAs IHUpaMUIa U IPaBUIIbHBIN



TeTpasap, KyO. IlpeacraBieHue O mpaBUWIBHBIX MHOTOIPAHHUKAX: OKTa3Jp,
TOJIEKa3p U UKOCASP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM MOBEPXHOCTH MPSIMON MPU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomanp OOKOBOM NOBEPXHOCTM U IOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOUIaIU YyCEUYEHHONW MTUPAMU/IBIL.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MpPAaBWJIBHOM MHOTOIPDAaHHUKE: CUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
UpaMUIblL.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABIEHHbIE M IMPOTHUBOMIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTHe KOMIUTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
ITpaBwio mnapamnenenunena. Teopema o0 pas3IoKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMHU TOYEK. YTOJd Mexay BekTopamu. CKalsipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KITACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
MUJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacmosoxxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpaIlcHUS Ha TUIOCKOCTH. Pa3BépTka muimuHApa W KoHyca. CuMMerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM mpsiMoil U
HAKJIOHHOW MPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa W I1apoBOTO
CeTMEHTA.

KoMOuHanuyu Ten BpalieHuss W MHOTOTpaHHUKOB. [Ipm3ma, BIMcaHHas B
MUWINHAP, OMHMCAaHHAas OKojio muwiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,



OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIAJACH MOBEPXHOCTEN
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPIEHAUKYJISIPHO OCH), CEUYECHHS KOHyca (mapaijieibHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMI: METOJ CJEIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ| IEepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpaHcTtBe. Omnepauuy HaJX BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B ITpocTpaHcTBe. KoopauHats! Bektopa. PaznoxeHne Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxkenus: mpoctpancTBa. OToOpakeHus. [[BU>kKeHUsS W paBEHCTBO (Puryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJTYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTIDKEHHM B JPYrMX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH U JIEITEIbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHSATUN W
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATLHOW  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEU J>KU3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHHUE TII00AIBHOTO XapaKTepa KOJIOTHYECKUX TPoOieM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTEeMaTUKH W MaTeMaTUYeCKOM KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble jornueckue geicTBUs:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS ¥ CPAaBHECHHUSI, KPUTEPUHU TIPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOJIOJCHHUIX M YTBEPKIACHUAX, MpEIiaraTh KPUTECPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiIMBIC W OT MPOTHUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTEH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENbHO BbIIEIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TIO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (POPMYIHPOBATH OOOOIICHHS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAILIUIO, TPEIACTABIATh, €€ B pa3INyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIHHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[CHI/ISI B COOTBCTCTBHUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B X0/ie 00CYXXJIeHUS 33JaBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMON TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS], CBOU BO3PAKEHUS,

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEIICHUs 3a/1a4i, BRIOUPATh CIIOCOO pEelIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHONW  pedeKkcuu KaK  OCO3HAHUS
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB JICATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpencisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YICHAMH KOMAaHIIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TIOHSATUSMH CTEPECOMETPUM TMPHU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (MpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJHO OIEPUPOBATH TOHATHUSMHU, CBSI3AHHBIMH C  CEUCHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
HAa TIOCKOCTH;

e CTPOWTH CEUYCHHS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOTHITH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (TIpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OChb U IUIOCKOCTh CHUMMETPHUM, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
uryper;

e CBOOOJHO ONEPHPOBATH IOHATHUSIMH, COOTBETCTBYIONTUMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HaXOXKJECHUE TCOMETPUUYCCKUX BEIUYMH, TPUMCHSIS W3BECTHBIC METO/IbI
P PEIICHNN MAaTeMAaTHUYECKUX 3aJ]1a4 MOBBIIIICHHOTO W BHICOKOTO YPOBHSI
CII0)KHOCTH,

e TMPUMEHATH TMPOCTEUIIIME TPOTPAMMHBIC CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e W3BJICKaTh, MPeOoOpPa30BBIBATh M HMHTEPIPETUPOBATH HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpEeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HAa TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh M3yYCHHBIC MOHSTHUS B
npolecce TOWCKAa PpeHIeHHs] MaTeMaTH4eckKd  CcQopMyIMpOBaHHON
poOJIEMBbI, MOJEIUPOBATh peajbHBIC CHUTyallMd Ha S3BIKE TEOMETPHH,
WCCJIEIOBATh MOCTPOCHHBIE MOJIEIN C WCIOJIB30BAHUEM T'€OMETPUUYCCKUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAXOXKJCHUEM I'€OMETPUUYCCKUX BEITUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(hepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TIOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJ BpAIlCHUS,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAHHAST B MHOTOTPAHHHUK WIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BpaIllCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IMHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH 1O TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OTEPUPOBATH TIOHSITHUSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHUS MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEUCHUS IMJIMHIPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHHUSA, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3ajJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKMX OTHOLICHUN |
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYAILlUU, IPUMEHSITh N3YUCHHbBIC
IIOHATHUSI, TEOPEMBI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  C(HOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C WCMOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUH U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 23 1 Enunast komnekuus LIOP
B3anMHOe pacnionokeHue npsMbIX B
2 6 1 Enunas komnexuus LIOP
MIPOCTPAHCTBE
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B
3 P p 8 Ennnas xomeknus LTOP
IIPOCTPAHCTBE
[lepnieHIUKYISIPHOCTD MPSMBIX U
4 prict vy p P 25 Enunas komnexuus LIOP
IJIOCKOCTEN B IIPOCTPAHCTBE
VYTIIBI B paccTOSTHUS 16 Enunas koswtexuust [{OP
MHororpanHuku 7 Envnas xomnexnus HOP
BekTops!l B IpocTpaHcTBE 12 Ennnas komwtexuust LIOP
IToBTOpEeHue, 0000IIEHNE U CUCTEMATH3ALIMS
8 P B H 5 2 Enunas komnexuus LIOP
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHoBaHHe pa3aesioB H TeM nudpoBbIe
Ne n/m P Kontpoabubsie IlpakTuueckue (witcpp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl

1 AHanuTuyeckasi reOMEeTpHs 15 1 Enunas xomnexuus LIOP
IToBTOpenue, 0600IIEHNE U

2 p B . 15 1 Enunas xomnexmus LIOP
CUCTEMAaTH3aIHsl 3HAHUH

3 O6bEM MHOTOTpaHHHKA 17 Enunas xomnekius LIOP

4 Temna BpameHus 24 Enunas xomnexmus LIOP
[Tmomaau MoBepXHOCTH U 00BEMBI

5 s p 9 1 Enunas xomneknus [JOP
KPYTJIBIX TEJ

6 JBroKeHUs 5 1 Enunas konekuus LJOP
IloBTOpEenue, 0000IIEHHE 1

7 p B . 17 2 Enunas xomnexus LIOP
CUCTEeMAaTH3aIHsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




10 KJIACC

Ne
n/
n

Tema ypoka

HOYPOYHOE IINTAHUPOBAHUE

KoaunuecTBO 4acoB

Kourtpousb
Bcero HbIE
padoThI

IIpakTH4ec
KHe
padoTshI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

https://m.edsoo.ru/FOIMGVRWHE

[ToHATHS cTepeomMeTpun: TOUKA, IIpsAMasd,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMsI Ha PUCYHKE
IIJIOCKOCTH, IMapaJUICIIbHBIX HNPAMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

https://m.edsoo.ru/5SECB310PZ

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
HepeceKaroIInecs npsMasi U TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

[ToHsATHS: TIepeceKaroecs MIOCKOCTH,
HepeceKaroIuecs npsiMasi v IO0CKOCTh;
HOJIYTIPOCTPAHCTBO

MHororpanHuKH, H300pakeHne
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00HEKTOB
MHororpaHHuKH, U300pakeHne
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

https://m.edsoo.ru/T2NNAU5SWK

https://m.edsoo.ru/7KZVSHHVO

https://m.edsoo.ru/AHGUTWH2F

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

https://m.edsoo.ru/IDKRAG603N



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N

CIICACTBHUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs PSAMBIX U TIJIOCKOCTEH

H300pakeHne ceueHui mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
p€6pa. M3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMU

N300pakeHre CeYeHU it MUpamMuIbl, Kyoa u
HPU3MBI, KOTOPbIE TIPOXOAT Yepe3 UX
pEbpa. N3o0paskeHue nepecevyeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparninBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

H300pakeHre ceueHui MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pEbpa. N3o0pakeHue nepecevyeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparninBanue
MMOCTPOCHHBIX ceueHnuu Pa3HbBIMU LIBETAMU

N3o0pakenue ceueHuil mupaMuipl, Kyoa u
MPU3MBI, KOTOPBIE MTPOXOIST YepPe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniBanue
IMOCTPOCHHBIX ceueHnuu Pa3HbIMHU [IBETAMU

Merton ciaenoB ajs MOCTPOCHUA CeuYeHUI

https://m.edsoo.ru/ZIP3R7LQ2

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUEQAZ7J]

https://m.edsoo.ru/XT1VCSWB2

https://m.edsoo.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

https://m.edsoo0.ru/1JO0ON3100



https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O

15

Merton cie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHuid MPSIMbIX U
IIJIOCKOCTEMN

https://m.edsoo.ru/DDABJTC2N

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa niepece4eHni MPSIMbIX U
IIJIOCKOCTEMN

https://m.edsoo.ru/SN3SSUSEQ

17

18

19

20

21

[TocTpoenue ceueHuii B mupamuze, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
IIOCTPOCHUS

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCH 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alUCh LIaroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIHUCh 1I1aroB
IIOCTPOCHHUS

[ToBrOpenue mianumerpun: Teopema o
PONOPLHUOHATIBHBIX oTpe3kax. [Tomobue
TPEYrOJIbHUKOB

https://m.edsoo.ru/HFW637QDR

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/JIAQINZCX

https://m.edsoo.ru/XJEZAR5TO

https://m.edso0.ru/L3FYZLILR

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUSIX HA
BBIHOCHBIX 4epTexax. Mcropust pa3BuTus
MJIAHUMETPUHU U CTEPEOMETPUU

https://m.edso0.ru/TP9F3DVV1



https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLE09SZ1

24

B3anMHOE pacnosioKeHue NpsiMbIX B
npocrpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaronmxcs
npsaMmeIx. [lapamiensHblie npsMbie B
IPOCTPaHCTBE

https://m.edso0.ru/TYO90QBHKY

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JAHHOM NPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAILECH HA JaHHOU
npsMoil. Jlemma o nepeceueHun
NapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

https://m.edsoo.ru/CYUQMU9K?9

26

[TapamiensHOCTB Tpex mpsMbIX. Teopema o
TpEX MapajuIeNbHBIX NPsAMBIX. Teopema o
CKPELIMBAIOIINXCS MPSAMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

28

29

30

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapALIIETHLHOTO
npoexkTupoBaHus. M300pakeHne pa3HbIx
¢buryp B napajsiebHON NPOEKIUU

IleHTpanbHas npoeKuusa. YTOmI ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXy MPSIMbIMHU

33.2[2[‘11/1 Ha JOKa3aTCJIbCTBO U
HCCICO0BAaHUC, CBA3AHHBIC C
PacCIoJIOKECHUEM NIPSAMBIX B IIPOCTPAHCTBE

[TonsATHA: MapauIeTbHOCTD MPAMOMN U

IIJIOCKOCTH B IIpocTpaHcTBe. IIpu3Hak
NapaJUIEIbHOCTH MPSIMOU U IIJIOCKOCTH.

https://m.edsoo0.ru/03GR50WZV

https://m.edsoo.ru/Z5FPAGSHI

https://m.edsoo0.ru/7W31CO0FG6

https://m.edsoo.ru/N18CU003L



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L

CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

I'eomeTrpuueckre 3ajaun Ha BBIYUCIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJuIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

https://m.edso0.ru/2DD9X2MQ3

32

33

34

[TocTpoeHue ceueHus, IPOXOISILETO Yepes3
JAHHYIO TIPSMYIO Ha YePTEkKe U
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

[MTapannensHast MPOEKIIKs, IPUMCHEHUE
JUTSL IOCTPOCHHSI CEUYCHUH Ky0a U
napayuienenunena. CBoncTea
napajureNienumne/1a u IpUu3Mbl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NapajiCJIbHOCTH ABYX IIOCKOCTEHN

https://m.edsoo.ru/1P06R5839

https://m.edso00.ru/930T7FLSK

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIECH
yepe3 TOUKY, HEe TPUHAAJICKAITYIO JaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

https://m.edsoo.ru/2WG4W4XNO

36

CaolicTBa napasuieabHbIX MIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IepeceueHust
IIPU NIEPECEUEHUN JIBYX NapaljIeNIbHbIX
IJIOCKOCTEN TPEThEN

https://m.edso00.ru/3KIKV3ROG

37

CaoiicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX NMapaJlyICIbHBIX IMMPAMBIX,
3aKJIFOYEHHBIX MEXY ITapaJlIeIbHbIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM C
ABYMS TapaJJICJTIbHBIMU IIJIOCKOCTAMUA

https://m.edso0.ru/QLA4PYRAT



https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT

38

[ToBTropenue: Teopema [ugaropa Ha
IIOCKOCTH

https://m.edso0.ru/9VJZIWC6J

39

40

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CBoiicTBa Ky0a 1 MPSMOYTOIBHOTO
napajuienaenunena

https://m.edsoo.ru/Z6FNNNT5D

https://m.edsoo.ru/HYNIQ785Q

41

Brrurcnenue UTMH OTPE3KOB B KyOe U
IPSMOYTOJIBHOM TapaJuIeIICHIee

https://m.edsoo.ru/FZBZVPOEC

42

[IepnieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOM U
IUIOCKOCTH

https://m.edsoo.ru/ISFSBHOGG3

43

44

45

[TepnieHIUKYIAPHOCTD NPSAMON U
miockocty. [Ipu3nak
NEPHEHAUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU IPSIMOM, MPOXOAAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIECHINKYIISIPHOMN K INIOCKOCTH

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

https://m.edsoo.ru/K38BG3I1ZH

https://m.edsoo.ru/\WF3MTS4E5

https://m.edso0.ru/OKTGKHNSI

46

[InockocTH U NepIeHINKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

https://m.eds00.ru/S1VIAWIW3

47

48

[lepneHauKyIsip ¥ HAKJIOHHAS.
ITocTpoeHne nepneHuKyIIsipa U3 TOUYKH Ha
PSIMYIO

[lepneniuKynsip ¥ HAKJIOHHAS.

https://m.edso0.ru/KIP9L4ZCX

https://m.edsoo.ru/211TUD45PR



https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR

[TocTpoeHue neprneHuKyspa U3 TOYKU Ha
IPSIMYIO

Teopema 0 TpEX NepHEeHAUKYIIAPaAx

49 https://m.edsoo.ru/CNE1PAIUS
(mpsimast 1 oOpaTHast)

50 Teopea o TpEX mepner iy 1pax https://m.edsoo.ru/IPCG564WN
(mpsimast 1 oOpaTHas)

o1 ¥/TOI MY CRPCIIBAIOIIMICA https://m.edsoo.ru/K4EHQ3ESE
IPSIMBIMU
[Touck nepreHUKYISIPHBIX MPSIMBIX C

52 IIOMOIIBIO NIEPIIEHAUKYIISPHBIX https://m.edsoo.ru/EBYVPSMSI
IIJIOCKOCTEMN

53 OpTOrosanbHO€ MPOEKTUPOBAHUE https://m.eds00.ru/GPOZX8VHE
[Toctpoenue ceuenuii Kyoa, mpU3MBI,

54 MPaBUJIBHON MUPAMHUJIBI C TTOMOIIBIO https://m.edsoo.ru/F5ZMOA1AE
OpPTOTOHAJIBHOM MPOEKIUH
[TocTpoenue ceuenuii kyba, MpuU3Msl,

55 MPaBWJIBHON MUPAMHUJIBI C TOMOIIBIO https://m.edsoo.ru/TSOFUDOQOJ
OPTOTOHAJILHON IPOEKINU
CuMMmeTpus B IPOCTPAHCTBE

56 OTHOCHTEJIBHO IUIOCKOCTH. [ImockocT https://m.eds00.ru/N77K7ZM8K
CUMMETpPHI B MHOTOTPaHHHKAX

57 Hlpmstai MepreH Ky IAPHOCTH IPIMOI 1 https://m.edsoo.ru/L9E703U3V
IUIOCKOCTH KaK CJIEICTBUE CUMMETPHH

58 HpaBHanbje MHOFOTpHHHK. Pacuer https://m.edso00.ru/Z9E166HHZ
PacCTOSIHUN OT TOUKH JI0 MJIOCKOCTH

59 |IPABIIBHBIC MHOTOrpaHiit. PacuCr https://m.eds00.ru/TISUOWZTH
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTH

60 CriocoObI ONyCTUTD MEPIIEHAUKYIISAPHI: https://m.edsoo.ru/DHFUCBWO6



https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6

CUMMETpHUS1, CABUT TOYKHU I10
napasuieibHON IpsMOi

61

62

63

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

KoHnTtposnbhas pabora "B3aumHoe
pacrookKeHue MPSMBIX U MIIOCKOCTEN B
npocTpaHcTse"

HOBTOpCHI/ICZ YroJa Mexay MnpsaMbIMH Ha
IIJIOCKOCTH, TPUT'OHOMCTPUA B
IMPOU3BOJIBHOM TPECYI'OJIbHUKE, TCOpPECMaA
KOCHUHYCOB

https://m.edsoo.ru/9OANVFE9E

https://m.edsoo.ru/JW5UZNN8J

https://m.edso0.ru/SKORHWDFQ

64

[ToBTOpEHME: yroyi Mexay
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

66

67

I'eomerprueckre METObI BBIYMCICHUS
yrila MeXAy MPsSIMBIMH B MHOI'OTPaHHUKAX
JIByrpansslii yroa. CBOMCTBO TMHEWHBIX
YIJIOB ABYTPAHHOIO yria
[lepnennukynspHeie miaockoctu. CBoiicTBa
B3aUMHO MEPIIEHANUKYISPHBIX MIJIOCKOCTEN

https://m.edsoo.ru/3U40237CK

https://m.edsoo.ru/8H4CYFABO

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHuKyIspHOCTH
IIJIOCKOCTEM; TeOpeMa O MpsMOMN
MEePECEeUCHUS ABYX MIOCKOCTEN
NEePHEHANKYISIPHBIX TPEThEU MITOCKOCTH

https://m.edsoo.ru/FY5TMQ43F

69

70

[TpstmoyToNbHBIN Napaienenumnen; Kyo;
WU3MEPEHHUsI, CBOMCTBA MPAMOYTOJIBHOTO
napajuleenumne1a

TeopeMa 0 JUaroHaJii npssmMoyroJibHOTO

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/EST10AD6I



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I

napaujiejienuicaa u CJICaCcTBUC u3 Hee

71

72

73

CrepeoMeTpHuuecKre U MpUKIIaHbIC
3a/1auu, CBSI3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM MIPSIMBIX U IJIOCKOCTH

HOBTOpCHI/IeZ CKpCIIUMBAOIIHECA IIPSAMEIC,
napaijaCiIbHbIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOTI'OI'PaHHHUKax

Hapa ImapaJjiCJIIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAIOIHUXCA IIPAMBIX, PACCTOSHHUC
MCKAY CKPCUIMBAOIIUMHACA NIPAMBIMUA B
IMPOCTBIX CUTYyalIUAX

https://m.edsoo.ru/4TBYU36HZ

https://m.edsoo.ru/TL947D6WK

https://m.edsoo.ru/YFWZTOQREN

74

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/MWV5GN48EIM

75

76

77

Brluncnenue paccTosHUN MEXTY
CKPELIMBAOIMMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYISIPHOMN MIOCKOCTH

Tpé€Xrpa"Hslid yroi, HepaBeHCTBa s
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB IS
TPEXTPAHHOIO yIJia

DeMeHThI cepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JINHNUU Ha 3emiie

https://m.edsoo.ru/5SW9VI1IHMD

https://m.edsoo.ru/SXGHNLQA4J

https://m.edsoo.ru/HMVTV74CP

78

Kontponbnas pabora "Yrib1 u
paccrosiHus"

https://m.edso0.ru/ARTWZ59YU

79

80

Cucremaru3zanus 3HaHU "MHOTOTpaHHUK
U €ro DIIEMEHTEHI"

IIupamupa. Buasl nupamun. 1lpaBunbnas
nupamua

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247E0Q



https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0

[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.

81 1 https://m.edsoo.ru/JNDHOOSEQ
[TpaBuibHasg npusmMa

82 Hpsmoit nap aﬂﬂveﬂennneﬂ’ 1 https://m.eds00.ru/L8803LZGS
NPSAMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 BI:IHYKHHe MHororpantiii. Teopema 1 https://m.edso00.ru/B4TOMDU1D
Oiiniepa
Brimykisie MHOTOTpanHuKH. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIIPABUIIBHBIC 1 https://m.eds00.ru/QOMX9GA1S
MHOI'OI'PaHHUKH

85 KonTtposnpHas padora "MHororpaHHUKT" 1 https://m.edsoo.ru/3N52B3TEM

86 Honsrie BekTopa fa I0CKOCTH 1 B 1 https://m.edsoo.ru/LRBSE3B09
IPOCTPaHCTBE

87 CymMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL 8

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [TpaBwiio mapamenenumeaa 1 https://m.eds00.ru/XS6AN7LA2

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1 https://m.edsoo.ru/MJUH128L R
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAIUX B OJHOU 1 https://m.eds00.ru/U760IDCTG
IJIOCKOCTH

92 CkansipHO€ MPOU3BEICHHE 1 https://m.eds00.ru/JZ46VNC71

93 Bermciienie yria Mesiy BeKTopamit B 1 https:/m.eds00.ru/IU5196UQP
IPOCTPAHCTBE

94 [Tpocreiimme 3aa4un ¢ BEKTOPAMH 1 https://m.edsoo.ru/FIXV79T8B

95 [Ipocreiinme 3agaqu ¢ BEKTOpaMH 1 https://m.edsoo.ru/JJCWURNGO01

96 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1 https://m.edsoo.ru/BEHWOELKS

97 [Ipocreiinme 3a1aqu ¢ BEKTOpaMH 1 https://m.edsoo.ru/P3W8WZZSY

98 O0o01eHne 1 cucreMaTu3alys 3HaHuH 1 https://m.edsoo.ru/ECRMXSNM3



https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3

99 O06o0011eHre U cUCcTeMaTU3alus 3HAaHUN 1 https://m.edsoo.ru/XXBTFP5WL

100 HroroBast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 Hrorosas KoHTpoOJIbHAS paboTa 1 https://m.eds00.ru/X3ZG8A6SO

102 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1 https://m.eds00.ru/931AWXEK1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KITACC

KoanuecTBo 4acoB

Ne
ara JJIeKTPOHHBbIE HH(PPOBLIE
w/  Tema ypoka Kontposs  Ilpaktuuec [ p uugp
I Bcero HbIe KHe u3yyeHHs1 oOpa3oBaTeibHbIE pecypchl
padoThI padoTshI
IT "K
1 OBTOPCHIHE TEMEHT OOpHHHaTBj peitopa 1 https://m.edsoo.ru/WERSDSI4U
Ha IJIOCKOCTH U B IPOCTPAHCTBE
H n
2 OBTOPEHIE TEMBI CKaJ?IpHoe 1 https://m.eds00.ru/M6JO60NJ7
MPOU3BE/IEHUE BEKTOPOB
I1 "B
3 OBTOPEHHE TEMBI “BRIHHEICHIE YT 1 https://m.eds00.ru/55K Y41LVG
MEX1y BEKTOpaMHU B IPOCTPAHCTBE
H n L=
4 OBTOpeHHeV TOMET ypaBHeHH"e HPAMOH, 1 https://m.edsoo.ru/U20HPUS6W
IPOXOAIICH Yepe3 IBe TOUKU
5 ¥ PABHEHHE MI0CKOCTH, HOPMAIh, 1 https://m.edsoo.ru/VYIH8TERW
ypaBHEHHE TUIOCKOCTH B OTPE3KaxX
v
6 PABHCHHE TUIOCKOCTH, HOPMAID, 1 https://m.eds00.ru/541910WGX
ypaBHEHHE TUIOCKOCTH B OTPE3KaX
7 BektopHoe npousBenenune 1 https://m.edso0.ru/NTYOG2APM
e .
8 VIHCHHBIC HCPABCHUTRA, JIHCHHOP 1 https://m.edso0.ru/54EQ7JQ8E
IporpaMMHUpPOBaHHE
Jluneit , i
9 HHEHHBIC HEPABCHCTRA, JIHEHHOE 1 https://m.edsoo.ru/VPKWBB4AA
IPOTPaMMHUPOBaHHE
A N
10 HETATHHECCIHE METOAR pacteta yuii 1 https://m.edsoo.ru/KHJ20M3PV
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX
A N
11 HETATHHCOIHIE MOTOAR pacaeta yrii 1 https://m.edsoo.ru/DDXUUAIA5
MEXy TUIOCKOCTSIMH B MHOTOIPaHHHUKaX
12 ®dopmya pacCTOSTHUS OT TOYKH JI0 1 https://m.eds00.ru/SG451UUG1



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1

IJIOCKOCTHU B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOUKH 10

13 https://m.edsoo.ru/8V2N4X1L3
TUIOCKOCTH B KyOe
Haxoxxnenne 7|

14 A P aCCTOﬂHHIf OT TOTRI A0 https://m.edsoo.ru/UZ15UU37F
MJIOCKOCTH B IPABUIIBHOM MUPAMU/IC
KourpomabHas padora "Anan eCcKa

15 POJIBHIA paboTa "AHATITIHECKad https://m.eds00.ru/BNGIIGHFM
TCOMETPHSI
CeueHUsT MHOTO :

16 TPAHHHKOB: CTARIAPTHLIC https://m.eds00.ru/219603NHQ
MHOTOTPaHHUKHU

17 CedeHuss MHOTOIPAHHUKOB: METO/I CIIEI0B https://m.edso0.ru/52XG02J5B
CeueHHs MHOTOTPAHHUKOB: CTaHIapTHBIC

18 IIJIOCKOCTH, IIEPECEYEHUS IPSIMBIX U https://m.eds00.ru/CUP7TCPXQ
IJIOCKOCTEH
II :

19 APAJIICIILHBIC TIPAMBIC H TIOCKOCTH https://m.edsoo.ru/MM69MKRDP
napajieIbHbIe CeUEHUS
II :

20 apajmeHBHHe pr MbIC M TLTOCKOCTH https://m.edsoo.ru/O71ROI1JFI
pacuéT OTHOIIEHUN
[TapanienbHbie TPSIMBIE U TJTIOCKOCTH:

21 YTJIBI MEXK1Y CKPEILIMBAIOIIIUMHUCS https://m.edsoo.ru/26EPTM74A
PSIMBIMHU
[lepneHnUKyIsSIpHBIE IPSIMBIE U

OCKOCTH: CTaHIa e Ia

pp  [VIOCKOCTH: CTAHAAPTHRIC MAPBl https://m.eds00.ru/Y QUVT6EVZX
MIEPIICHIUKYIISIPHBIX TUIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepneHnUKyIsSIpHBIE IPSIMBIE U

23 IUIOCKOCTH: TEOPEMA O TPEX https://m.edsoo.ru/HQIN20ZJP
MEPIICHIUKYIIIpax

24 [IepnieHauKyIsIpHBIE IPSMBIE U https://m.edsoo.ru/OWFAQ1A9]



https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J

IIJIOCKOCTH: BBIYUCJICHUA AJINH B
MHOTI'OI'PaHHHUKax

25

26

27

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
dbopMyJIBI IS TUTOMIAACH, COOOpaKEeHUS
noooust

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOPaKEHHUSI
nmonoous

https://m.edsoo.ru/FDRZ09G4X

https://m.edsoo.ru/1ZYRNNIKV

https://m.edsoo.ru/HWHVENLOO

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100U

https://m.edsoo.ru/X2HRM9HD4

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAN TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100Mst

https://m.edsoo.ru/8H4EL Y9NG6

30

31

Konrponsnas pabdora "[ToBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJenenuneaa

https://m.edsoo.ru/SSUW1WWV1

https://m.edso0.ru/6UXGO0RC9

32

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

https://m.edsoo.ru/VK2J2TXEF

33

34

CrepeomeTpHuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJuleenuneaa

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C

https://m.edso00.ru/ODR6H6TQS

https://m.eds00.ru/OSHTIOT1G



https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G

BBIUMCIICHHEM 00BbEMA MPSIMOYTOJILHOTO

napajuiejenuneaa

35 O06BEM psAMON TIPU3MBI https://m.edsoo.ru/8AILOYHYJ
CrepeoMeTprUUECKHE e

36 P pHA CKIf Janadt, CIEHBaHHH ¢ https://m.edso0.ru/1D8HV54A9
BBIYHCIICHHEM 00BEMOB TIPSIMOM MPU3MBI
IIpuknagneie 3aga4un, CBSI3aHHBIC C

37 pHiian 8 https://m.eds00.ru/QLY CAF8IU
00BEMOM MPSAMON MPU3MBI
Brrunciienne 00bEMOB TEJI ¢ TOMOIIBIO

38 omnpenenénHoro uHTEerpana. OosEM https://m.edsoo.ru/ON585060H
HAKJIOHHOM NPU3MBI
Brrunciienne 00bEMOB TEJI ¢ TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobpém https://m.edsoo.ru/2CJL CMK8N
MAPaMUIbI
do a 00bpéma a . OTHOMICHUE

40 PMY#a OOBEMA [HpaMmiibl. LTHOMIEHH https://m.edsoo.ru/AL3PODC9E
00BEeMOB MUpaMuU ¢ OOIITUM YTIIOM
() 0Be .0

41 OpMYyIa ODBEMa HPAMIIRT. LITHOMIEHHE https://m.eds00.ru/3GOOAJRNY
00bEMOB MUPAMHU/T C OOIITUM YTIIOM
C

42 TCPGOMeTpI/I‘leCKI/Ie faz[atm, CBSI3aHHBIC C hitos-//m.edsoo.ru/7TRERHWO7
00BEMaMI HAKJIIOHHOW MPU3MBI
Crepeome eCKHe 3a/1a9M, CBs3a ec

43 B p METPHICCIHE SATaTH, CRASAHHE https://m.eds00.ru/SF480DTS6
00BEMaMU THpaMUIBI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBA3aHHLIE ¢ 00HEMOM HAKJIOHHOM https://m.eds00.ru/9SF60YYVX
TIPU3MBI
IT "O0BE

45 pI:I,KHaHHHe Janain H_(,) TeMe PEMPI https://m.eds00.ru/Z4MZ27RMY
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUIBI
IT 0béMoB. B

46 PHMEHEHHE ODBEMOB. DRITHCICHIE https://m.eds00.ru/I39CX0O3CP

PaCCTOSAHUA N0 MIIOCKOCTU



https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP

KonTponpHas padora "O0beM

47 | https://m.edsoo.ru/XNWZSSJ7P
MHOTOI'PaHHHUKA
[unnHIprYecKkas NOBEPXHOCTD,

48 o0pa3yronue MUIHHIPUICCKON https://m.edsoo.ru/7TDHKEHEG6
HOBCpXHOCTI/I

I I I )

49 Lt tp. HpsiMOH KpyroBoi wiiiap https://m.edsoo.ru/MAVWA4KY55
[Tnomaas MOBEPXHOCTH ITUIMHAPA
K §)

50 OHquCKafI TTOBEPXHOCTD, ODPAsyIOTHe https://m.edsoo.ru/PVRE7HQ6Y
KOHUYecKol moBepxHocTu. Konyc

51 Ceuenme KOHzlca IETOCKOCTREO, https://m.edsoo.ru/EOVSHALSL
NapauIeIbHON IJIOCKOCTH OCHOBAHUS

50 YCC‘IéIjI.HHﬁ KoHyc. M300paxeHne KOHyCOB https://m.edsoo.ru/9VKWVDCTE
U yCEYEHHBIX KOHYCOB
I1 o I 7

53 FIOTHAL> DOKOBOH TIOBEPXHOCTH 1 HOMHOU https://m.edsoo.ru/AWKB9E4NE
MOBEPXHOCTH KOHYCa

54 Tlnomam: 60KoBOi MOBEPXHOCTH OO https://m.edsoo.ru/9NFAUE3KJ
MOBEPXHOCTH KOHYCa
CrepeoMeTpuueckre 3aauu Ha

55 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, https://m.edsoo.ru/QZVH5EXL9
MOCTPOEHUEM CEUCHUM HWJINHIPA, KOHYCA
CrepeoMeTpHuuecKue 3aa4u Ha

56 JI0Ka3aTelIbCTBO M BEIYHCIICHUE, https://m.edsoo.ru/AKF6PW62W
MOCTPOCHHUEM CEUYCHUN ITUIMHIPA, KOHYyCa
IT

57 PHICTAJTHBIC 33/1a5H, CBAAMHBIC ¢ https://m.eds00.ru/3429ZLHT5
LUJIMHAPOM
I1

58 PHITILHBIC SAAATH, CRASAHHBIC © https://m.eds00.ru/ZYSENPVKD
LUJIMHAPOM

59 Cdepa u map https://m.edsoo.ru/W1TVKAJOR



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR

60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxeHnue mapa

https://m.edsoo.ru/JFBNB5ZS0

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanwue mapa u cdepbl
IUIOCKOCTBI0. Buj 1 n3o0pakeHue mapa

https://m.edsoo.ru/M6WK9K950

62

63

VYpasuenue chepsl. [Lmomans chepsl u e€
yacTen

Cummetpus cdepsl 1 mapa

https://m.edsoo.ru/U8G24BO8H

https://m.edsoo0.ru/6E6GX0YJS

64

CrepeomeTpHruecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CCUCHHH TIOCKOCTHIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpHuuecKue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYHCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUSHHH TUIOCKOCTHIO

https://m.edsoo.ru/MXRDTK72T

66

67

[Tpuknanubie 3a1a4u, CBI3aHHBIE CO
chepoit u mapom

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIUKCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIC
moa00us

https://m.edsoo.ru/XW5LI17A9]

https://m.edsoo.ru/EJ20DAVE]

68

Paznmunable KOMOWHAIIUN TEJ BPAIICHUS U
MHOTOTPaHHUKOB

https://m.edso0.ru/LE7933LXX

69

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"
3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"

https://m.edsoo.ru/PHHLCG54E

https://m.edsoo.ru/22WPBLTP9



https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9

71

KontponpHas padora "Tena u
MOBEPXHOCTHU BpalieHus"

https://m.edso0.ru/33W222M63

72

73

O0béMm unuHIpa. Teopema 06 00bEMe
IPsIMOTO LMJIMHAPA

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. O6bpéM KoHyca

https://m.edso0.ru/1ZN2S6ZMO

https://m.edsoo.ru/ACTOMFMVFE

74

TTnomanu 00KOBOM U MOJIHOMU
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/ZYTK7P8B1

75

76

CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA
[Tpuknanaeie 3agaun 1mo Teme "OO0BEMBI 1
IJI0IIaAu oBepXHOCTEN Ten"

https://m.edsoo.ru/709VJYPSC

https://m.edsoo.ru/QXEA9GPVB

77

78

79

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomans
cdepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
rapa, mapoBOTro CETMEHTA U IIapOBOTO
CEeKTopa

[Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomanpio ceprl. COOTHOIICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMu
MOJOOHBIX TEll

[TooOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
BBIYUCIIEHHEM 00BEMOB TeJ U TUIOIIAJeH
[IOBEPXHOCTEN

https://m.edsoo.ru/\VV60ONBVZX

https://m.edsoo.ru/EZH9GRUEJ]

https://m.edsoo.ru/H24188MKQ



https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ

80

KonTtponpnas padora "[1nommanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

https://m.edso0.ru/73UODGNYR

81

82

83

JBuxenust nmpoctpancTBa. OToOpaskeHusI.
JBuxenust u paBeHCTBO (uryp. OOrue
CBOMCTBA JBMKCHUIN

Buapl nBrkeHuid: napajuiebHbIA EPEHOC,

LEHTpaJIbHask CAMMETPH, 3€pKallbHaAs
CUMMETpHUs, IOBOPOT BOKPYT IIPAMOM

[IpeoOpazoBanus nomoous. [Ipsmas u
cdepa Ditnepa

https://m.edsoo.ru/RXJ4YW6NA

https://m.edso00.ru/ZSUA77NTX

https://m.edsoo.ru/A1PU2WOAX

84

FGOMeTpI/I‘-IGCKI/Ie 3aa4u Ha IPUMCHCHUC
JABUXXCHUA

https://m.edsoo.ru/KFDHOMGKZ

85

86

87

88

KoHnTtpoisbHas padota "BekTopsl B
npoctpaHcTae”

Ob6o6uaroriee noropeHue 11 noHsATUi 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucTeMaTH3alys 3HaHWH:
"TlapanensHOCTh NPSAMBIX M IUIOCKOCTEH B
npoctpaHcTae”

Ob6o6uaroree nopropeHue 11 noHsATUit 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

Ob6o6maromee noropenue 11 noHsATH 1
MeTO10B Kypca reomerpun 10—11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTse”

https://m.edsoo.ru/4F52B11KK

https://m.edsoo.ru/IHVB2NZH9

https://m.edsoo.ru/AQEFPERJO

https://m.edsoo.ru/3NIJOLN63

89

O6o06matomee moBTopenue 11 moHsTHi 1

https://m.edso0.ru/B85S7VDTC



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC

MeTO10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3gaguii; "O0beM
MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHATHH 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucremaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

https://m.edsoo.ru/AJX4CDP5I

91

Ob6o6maromee nmosropenue 11 moHsTHH U
MeTo10B Kypca reomerpun 10-11 kmnaccos,
cuctemarusanus 3Hanuil: "[Inomanu
MOBEPXHOCTH M 00BEMBI KPYTJIIBIX TN

https://m.edsoo.ru/H2ZABPRXO

92

93

O6o06matomee moBTopeHue 11 moHATHI 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucTteMaTusanys 3Hanui: "Thiomanu
MOBEPXHOCTU U 0OBEMBI KPYTJIIBIX TET"

Hrorosas KOHTPOJIbHaA pa60Ta

https://m.edso0.ru/JG1DJ50NK

https://m.edsoo0.ru/GXZMP89GD

94

Wrorosas koHTposibHasA paboTa

https://m.edsoo0.ru/3J174MY6M

95

96

97

[ToBTOpenue, 060061IeHUE U
crucTeMaTu3alurs 3HaHUI

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

Hcropust pa3BUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B pa3BUTUN COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/UI126CB4XL

https://m.edsoo.ru/I[ESBALO6B5

https://m.edso0.ru/8ZKNMYF03

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK

https://m.eds00.ru/41X3XKQOG



https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG

HAyKHU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

99

Hcrtopus pazButus crepeoMeTpun Kak
HAyKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/4APGHOJY AH

100

Hcropust pa3BUTHS CTEPEOMETPUM KAK
HayKH U €€ pOJib B pa3BUTUH COBPEMEHHBIX
VWHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/GEJCO734F

101

102

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJIb B pa3BUTUN COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BUTHUS CTEPEOMETPUN KaK
HayKH U €€ pOJIb B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/RK4XSFWNR

https://m.eds00.ru/X89TQ8776



https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU TPOI'PAMMOBI

10 KUIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yIbTAThI 0CBOEHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHAMH: TOYKA, IPSAMasi, INIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPHUM W CIEIACTBHS M3 HUX IPH PEIICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh TOHATHAMH: TAPAJUIETBHOCT U MEPIEHAUKYISPHOCTD
' OPSMBIX U IIOCKOCTEH
24 KrnaccuduuupoBars B3aMHOE paclojOKEHHE MPSIMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYTPAHHBIA YyTroj, TpPaHH IBYTPaHHOTO YIIIa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTPaHHOIO yIJa, TpaaycHas
Mepa JIBYTPaHHOTO yriia
76 OnepupoBaTh TMOHATHSAMHU: MHOTOTPAaHHHK, BBIMYKIBIA W HEBBITYKJIBIHA
' MHOTOTPaHHHK, SJIEMEHTHI MHOTOT PAHHUKA, TIPaBHIIbHBI MHOTOT'PaHHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUJbl MHOTOIPaHHHMKOB (IIMpamMuaa, IpU3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupummpoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJIaccu(UKaUK (BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAaHHUKH, PAaBUIIBHBIC
MHOT'OT'PaHHHUKH, IPSMbIE U HAKJIIOHHBIE TPU3MBI, TapauIeIeUuIe/1bl)
7.9 OnepupoBaTh MOHIATUSIMH: CEKYIIasi TNIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
710 OOBACHATH NPUHIMUIIBI TOCTPOEHUS CEUYCHUH MHOTOTPAHHUKOB, MCIOJb3YsI
' METO/]I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJIOB, BBITOJIHSATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXH M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaXOXKJAGHHWE TEOMETPHUYECKUX BEIMYMH O 0oOpas3iam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOMBI TIPH
7.12 pEelICHHH CTaHJAPTHBIX MaTeMaTHYeCKHMX 3a7ad Ha  BBIYHCICHHE
paccTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKM O TPSAMOH, OT TOUYKUAO
IUIOCKOCTH, MEX/Ty CKPEIIMBAIOIIUMUCS MPSMBIMU
Pemate 3amaum Ha HaXOXKJAGHHWE TEOMETPHUYECKUX BEIMYMH O 0oOpas3iam
7.13 WU aJIrOpUTMaM, TPHUMEHSS HM3BECTHHIE AHATUTHYCCKHE METOIbI TpHU

PEIICHUN CTAaHAAPTHBIX MAaTCMAaTHYCCKHUX 3aJa4 Ha BBIYHUCICHUC YIJIOB




MEXIY CKPCIIMBAIOIUMUCA MNPAMBIMHA, MEXKIAY MPSIMOM M IUIOCKOCTBIO,
MEXIY IIIOCKOCTSAMU, ABYTPAaHHBIX YIJIOB

Boruucnisats 00bEMBI U TIIOMIATM TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEeM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXKIY
IUIOIIASIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATHAMU: CUMMETPHUsl B IPOCTPAHCTBE, LEHTP, OCb H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYpBI
W3Bnekartb, npeoOpa3oBbIBaTb U HMHTEPIPETUPOBATH HH(GOPMALMIO O
7.16 MPOCTPAHCTBEHHBIX TeOMETpUYeckuX (Gurypax, TMpeAcTaBICHHYI0 Ha
yepTekax U pUCyHKax
[TpumensTh reoMeTpuueckue (aKThl Ui PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEAIoJararolluX HECKOJbKO IIaroB pELICHUS, €CJIH YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATH NpOCTEMIIME IPOrPpaMMHBIE CpPEIACTBA U DJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANTE HpHUMEPHl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B HpUPOE U
' KHU3HH, PACIIO3HABATh POSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHATH MOTyYeHHbIE 3HAHWS HA MPAKTUKE: aHAJTU3UPOBATh pEajibHbBIC
CUTYalluH ¥ MPUMEHSATh U3YYCHHBIC TIOHSATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTH4ecKu c(OpMYIUPOBAHHOM MPOOIEMBl, MOJICIUPOBATh pPealbHbIE
7.20 CUTyallUd Ha s3bIKE T'€OMETPUH, MCCIEI0BATh MOCTPOCHHBIE MOJEIU C
UCMOJIb30BAHUEM M€OMETPUYECKUX MOHATHH U TeopeM, ammapara anreopsl,
pewmiaTb ~ MpakTHMYeCKHE  3aJaud,  CBS3aHHblE C  HaXOXXICHUEM
TeOMETPUYECKUX BEITMUNH
11 KUIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOIi MPOrpaMMBbI CpeaHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMJIUHJIPHYECKass MOBEPXHOCTh, 0Opa3zyrolye
6.1 WIMHAPUYECKOM TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 PacnoznaBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KrnaccudumupoBars B3auMHOE pacmoiioKeHHe CPephl U TIOCKOCTH
OnepupoBaTh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
6.5 CerMEHTa, IApOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHNIANM  MOBEPXHOCTEH TN  BpallICHUS,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIHCAaHHBIH B chepy U
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (GUTypbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpallCHUs

W3BnekaTb, HUHTEPNPETUPOBATH M IpeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeJCTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKECHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/H[ BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKuMn CBOﬁCTBaMH OHHU
o0ramaoT

HpI/IMeHHTb IMMPpaBUJIO MTapaJuICICITUIICAA TTPH CIIOKECHUU BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpJAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOpPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxomuth cymMy BEKTOpPOB M MpPOM3BEICHHE BEKTOpPa Ha YHCIO, YIroj
MEX/y BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniye reomMmeTpuyeckue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

Pemate 3amauM Ha [0Ka3aTEILCTBO MAaTEMaTHYECKHX OTHOIICHUH U
HaXO0XXJICHWE TEOMETPHUYECKUX BEIUYMH IO 00pa3laM W alrOPUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABI  TNPU  PEHICHWH  CTaHJIapTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPECOMETPUUICCKUX 3a/1av

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUpPOAC U
JKU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsITh MONydYeHHbIe 3HAHUS HA MPaKTHKE: aHAJIW3HPOBaTh pealbHbIE




CUTYyallMu ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cQOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




Kox
7

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomerpus

7.1

7.2

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, MpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[Tonatue 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECs, NapaJlIesIbHbIE
W CKpelluBarouecss npsmble. [lapamiensHOCTP MHPsAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE: NapajjieibHble NpPsIMbIE B IPOCTPAHCTBE, NAPALIECIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IMIIOCKOCTEM:
MapajulesibHblE IUJIOCKOCTH, CBOMCTBA MapaJUIeNbHbIX ILIOCKocTe. IIpocreimme
MPOCTPAHCTBEHHBIE (QUTYPBl Ha IUIOCKOCTH: TETpadap, KyO, Napajuielenumne,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[lepnieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTU: IEPIEHIUKYISPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MPSAMbIE NApAJIEIbHBIE U MEPIECHIUKYIISAPHBIE K INIOCKOCTH, MPU3HAK
NEPIEHAUKYJIIPHOCTH NMPAMOU U INIOCKOCTH, TEOPEMA O IPSMOM NMEPIEHIUKYISIPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEKAY NMPAMON M IUIOCKOCTBIO, IBYI'PaHHBIN
YIOJ1, TMHEHHBIN yroa ABYTPaHHOro yria. IlepneHaukynsap U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
ockocTel. Teopema 0 TpEX NMeprneHauKyIIpax

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE JJEMEHTbl MHOIOIPAHHHUKA, BBINYKIBIE H
HEBBIIIYKJIbIE MHOIOI'PDAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. Ilpusma: nN-yroiabHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M
IIOJIHAs ITOBEPXHOCTh Ipu3Mel. [lapamienenumnesn, NpsAMOyroibHbIA Napajienenunes u
ero cporcrBa. [Iupammnaa: N-yrosbHas mUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMU[BI,
OOKOBas M TOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCEUYE€HHas MUpaMHJa.
OJeMeHTBl TOpu3Mbl M nUpaMmuabl. lIpaBuibHBIE MHOTOTpaHHUKH: IIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBUJIbHAs TPEYrojibHasg MUpaMUJa U IPaBWIbHBIA TeTpasap, kyO. [Ipeacrasnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMU I

7.5

CummeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OJIEMEHTBl ~ CMMMETPUM B  NHUPAMMJAAX, HNapajuielenuneaax, MpPaBHIbHBIX
MHOTOIPAaHHHUKAX

7.6

Boruricnenue 571eMEHTOB MHOTOTPAHHUKOB: pEOpa, AmaroHanu, yriabl. l[linomans
OOKOBOI MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM mpu3Mbl. [1101maas 60KOBOM MOBEPXHOCTH U




IIOBEPXHOCTU IMPABWIBHONW NUPaMHUIBI, TEOpEMa O IUIOLIAAM YCEUYEHHOM NHUPAMMIBL.
[Tonsitue 06 00bEMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

Kon
6

11 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eometpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yoMUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
UUATUHIPUYECKOW MoBepXHOCTU. [lunmHap: ocHoBaHusi M OOKOBasi MOBEPXHOCTb,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konundeckasi moBepxXHOCTh, 00pa3yrolue KOHWIECKOW TOBEPXHOCTH, OCh U BEpIIMHA
KOHWYECKOW moBepxXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yromias U OcCh,
IJI0Maas OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BBICOTA, OCHOBaHHs U OOKOBasi TOBEPXHOCTh

6.3

6.4

Codepa u map: HeHTp, paguyc, TUaMeTp, IIOMaab oBepxHocTh cheprl. Bzanmuoe
pacrosioxxeHne cepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIoNab
cepsl

H300paxkeHue Tel BpallleHUs Ha IUIOCKOCTH. Pa3BEépTka HUIHHIpA U KOHYyca

6.5

KoMOuHamu e BpauieHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJIO0
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALICHUS

6.6

6.7

6.8

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBPHOTO TapajuieNienunena u cineacTeus u3 He€. O0BEM IITHHIPA, KOHYCA.
O6béM mapa ¥ momaab chepol

ITonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXY MIIOMIAIMH TOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

Ceuenust muiIMHApa (MapajUleIbHO U MEPHEHJIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEpIINHY), CEUSHUS 11apa

6.9

Bexktop Ha miockoctu M B mpocTtpaHcTBe. ClI0)KEHHE U BbIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3aiad, CBSI3aHHBIX C IPUMEHEHUEM
MIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsmoyronbHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOod MeEXIy Bekropamu. CkaaspHOe
MIPOM3BEICHNE BEKTOPOB. BbluncieHue yriioB Mexay NpSIMbIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ MTPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUA oOpa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue GOopMyJIUpPOBAaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIIYKIUY;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXECTBO, IMOAMHOXKCCTBO, OIICpalluyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
qHclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UuCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOAYJIO, pallMOHAJIbHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEIbIX, PAalHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIINNA 001N
JenuTeNh W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiampa mnpu
pelIeHnH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBITIOJIHATH BHIUMCIIEHUE 3HAUCHUH 1 IpeoOpa3oBaHus
BBIPOKEHUN CO CTETNEHSMH M Jiorapudmamu, npeoOpa3oBaHus APOOHO-
pallOHAJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpPUpPOBaTh  IOHATUSMHU:
MOCJIEI0BATENbHOCTh, apU(pMeTHUECKass MPOTpeccusi, TeoMeTpudecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETpUYECKasi IPOrpeccus;




yMEHHUE 3a/laBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIbBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amMcu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YUCEN; ONEpPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: pPALUOHAIBHBIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTECMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCpPaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHHUA, HEPABCHCTBA, MX CHCTCMbI IJId PCHICHHUA MATCMAaTHUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKOMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (yHKIUHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpal; YMEHHME HaxXOAWThb AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ul HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAHUEM arllapara MaTeMaTHYecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pelleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H
(bU3MYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO

HHTCrpajia, NpUBOAWUTL HNPUMEPbI MATCMATHYCCKOIO MOACIHUPOBAHUA C




noMOIIbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKIN,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHEe (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIMH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(QUKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHuH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXAY BEINYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMH; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue peliaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4M U3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YPABHEHMsS, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4yH, HUCCIIEN0BATh IIOJYyYEHHOE DCIICHUE U
OLICHUBAaTh IPABJONOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe W3BIEKaTh, MHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYIO0 B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaKAIOLLYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SIBICHUH; IPEACTABIATH
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeN0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C NpPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENCTB; rpadUyeCcKu HCCIeA0BATh COBMECTHBIE
HaOJII0IEHNUS C MOMOIIIBIO JJarpaMM pacCeUBaHUs U JMHEHHON perpeccun
YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE
coOBbITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS; yMEHHE BBIYUCIATH

BCPOATHOCTL C MCIIOJIb30BAHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB;, IMPUMCHSATH
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GOpMyIbI CIOXKEHHSI U YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly IMOJIHOM
BeposTHOCTH, hopmyny beprysmm, koMOMHaTOpHBIC (AKTBl U (POPMYIIBL;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUs U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BEJNIMYHMHBI, (QYHKIMHA  pacUpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeielieHUui; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIpPEICICHUN JJIs pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA;, yMEHUE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBINIUX YHUCENl B MPHUPOJHBIX U OOIIESCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  TNPUMEHSTH
KOMOWHATOPHBIC (paKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TpEXITPaHHBIA YIOJl, CKPELIUBAIOIIKUECS MPSIMBIC, apaUICIBHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 1O IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh IIPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4ecKue
MOACIM C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un

YMeHue omepupoBaTh MOHATHUSAMU: IJIOMAAb (GUTYPB, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaienenumnen, MOpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU TMHUPAMHIBI, TPU3MBI, KOHYyca, HUIUHApPA, O0BEM Kyda,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IHIUHAPA,
napajyielbHble OCH WJIM OCHOBAaHHWIO, CEUCHHE IlIapa, IUIOCKOCTH,

Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
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MHOTOTpaHHHKa, U300pakaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3ydyaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKaX TI'€OMETPUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE NPOBOAMUTH KiaccHupUKanuioo GuUryp Imo
pa3jIMyYHBIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

YMeHue onepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC M IMOAOOHBIC (UTYPHl, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TPH
peIICHUN 3a]la4; HAXOJWUTh T'C€OMETPHYECKHUE BEIWYHMHBI (IJTMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUMCISITH TEOMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIA[b, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIb3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TApaJUIeNICIUIeIa, TUPAMUIBI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX (I)I/Il"yp

YMmenue ONCpUPOBATh NOHATUAMU: IPAMOYTOJIbHAA CUCTEMAa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIP’I METON

JJI pEHICHUA TCOMETPHUICCKUX 3adad U 3aJia4 JpYyTUX y‘-Ie6HI)IX nmpeaMETOB
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YMenue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaThb IIPOABJICHHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMEPLI MATEMATHUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAyKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 Yucna v BIYKCICHUS
11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEUYHBIC MTEPUOJNUECKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaTypallbHOW cTeneHHu. J[elcTBus ¢ apuMeTHISCKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenensb ¢ 1eabIM nokaszareneM. CTeneHs ¢ palMoHalbHbIM Noka3areneM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHMHYC W TaHI€HC 4YHCJIOBOIO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe oOnepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIIECHU
1.8 [IpeobOpazoBanue BeIpaKEHHIA
1.9 KommuiekcHbie uncia
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 Llenbie u 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHeHUs
2.4 [Toka3zarenbHble U TorapupMUUYECKre ypaBHEHUS
2.5 [{enbie u 1poOHO-pallMOHANIbHbIE HEPABEHCTBA
2.6 UppanmonanbHble HEpaBeHCTBa
2.7 [TokazarenbHblE U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuveckne HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH yPaBHEHU M HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHH U TpaduKu
3.1 OyuHkius, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3aumuo oOpaTHBIE




¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepruognueckue GpyHKIIHN

Ob6nacte ompezaeneHuss W MHOXKECTBO 3HaueHui (ynkuuu. Hymum ¢dyHxnum.

[IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.

3 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GYHKIIMHY Ha IPOMEKYTKE
33 Crenennass (yHKIUS C HATypajJbHBIM U LENbIM TNoOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0 CTENEHU
3.4 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMU, KX CBOWCTBA U IpauKu
36 Touku paspeiBa. AcuMntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuueckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[IpumeneHre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenne HanOoNbIIero 1 HauMEHbINEro 3Ha4eHus: (yHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 [eomeTpust
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEPXHOCTH BPALICHUS
7.5 KoopaunaTsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. I'eometpust; 10 kimacc. yriyoiaenHoe ooyuenue Mep3isak AT,

Homuposckuii [.A., [TomsikoB B.M.; nox penakiuen [lononsckoro B.E. — M:

[Ipocsemienne

* Maremaruka. ['eomerpus; 11 kimace. yrimyonerHoe ooyuenne Mepsmsik AT,
Homuposckuii [.A., [TomsikoB B.M.; nox penakiuen [lononsckoro B.E. — M:

[Ipocsemienne

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

» Maremaruka. ['eomeTpust; 10 kiace. yrimyonerHoe o0yuenue Mep3msik AL,
Homuposckuii [I.A., IomsikoB B.M.; nox penakuuen [logonsckoro B.E. — M:
IIpocBenienue

* Maremaruka. 'eomerpus; 11 knace. yriny6nenHoe ooyuenue Mepsisik AT,
Homuposckuii [1.A., [TomsikoB B.M.; nox penakuueii [Togonsckoro B.E. — M:
IIpocBenienue

* Mep3nsik A. I, Ilononckuii B. b., Pabunosuu E. M. u ap. 'eomerpus. 10 xnacc.
VYrny6néuubiit ypoBeHb. CaMOCTOSITENIBHBIE U KOHTPOJIbHBIE Pa00Thl — M:
[IpocBenienue

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
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http://school-collection.edu.ru/
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