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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust sBisieTCs OOHUM M3 0a30BBIX KypCOB HAa YpPOBHE CPEIHETrO
oOuero oOpa3zoBaHusl, TaK Kak 00€CIeYnBaeT BO3MOKHOCTh U3YUYE€HUS JUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB TyYMAaHHUTAPHOI'O IIMKJIA.
[lockonbKy  JIOTMYECKOE  MBbIIUIEHHE,  (opmupyeMoe 0OpH  HU3yYEHUU
0Oy4YaromMMHCS TOHITHUIHBIX OCHOB I'€OMETPUHU, MPHU J10KA3ATEIBCTBE TEOPEM M
IIOCTPOCHHUH LIETIOYKH JIOTUUECKUX YTBEPKICHUM INPU PEIICHUH I'€OMETPUUYECKHUX
3a1a4, YMEHHE BBIIBUIAaTb U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOIB3YIOTCS IIPU PELICHUH 3a/1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
(bu3NUecKuX 3a/1a4.

Llens ocBoeHUs mporpaMMbl yueOHoro Kypca «l'eomeTpus» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHJMBUAYAIbHBIX CHOCOOHOCTEH O0OydYarolmuxcs Mpu
U3YYEHUH TEOMETpUM uepe3 oO0ecrneyeHue BO3MOXKHOCTU MPUOOpETEeHUs H
UCIIOJIb30BaHUsl Oojee TINyOOKMX T€OMETPUYECKUX 3HAHUW U JACHCTBUH,
cnenu(pUYHBIX T€OMETPUHN, U HEOOXOIUMBIX ISl YCIIEIIHOrO MPO(ecCuOHAIBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMM 3aJlayaMu Kypca TIE€OMETpUM Ha YriIyOJIEHHOM YpOBHE,
paCHIMPSAIOIIMMY U YCUJIMBAIOIMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

pacmMpeHue MpeaCTaBICHUs 0 TEOMETPUN KaK YaCTH MUPOBOM KYJIBTYpPbI U
(bopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJSAIOIIMX OIKCHIBATH M H3y4aThb
pa3HbIE SBJIEHUS OKPYIKAIOIIETO MUPA, 3HAHUE MTOHATUMHOTO aIllapaTta 1o pasaciy
«CtepeoMeTpusi» y4eOHOI0 Kypca reOMETpHUH;

dbopMHpOBaHUE  yMEHHUS  BIAJETh OCHOBHBIMM  ITOHATHAMH 0
IIPOCTPAHCTBEHHBIX (PUIrypaX W HX OCHOBHBIMHU CBOWCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE HMX NPHUMEHSITh, YMEHHMs JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJAapTHbIE CIIOCOOBI PELICHMS 3a/1aY;

(dbopMHpOBaHUE YMEHMs pacliO3HaBaTh HA YEPTEkKaX, MOJEISIX U B pe€aIbHOM
MHpE MHOTIOTPAaHHUKM M Te€jla BpallCHUs, KOHCTPYHMPOBATH I'€OMETPUYECKHE
MOJENH;

(dbopMHpOBaHUE NMOHUMAHUS BO3MOXHOCTH AaKCMOMAaTHYECKOrO0 MOCTPOCHHUS
MaTeMaTUYeCKUX TEOpUld, (POPMUPOBAHUE MOHUMAHUSL POJIM AKCUOMATHKU IPU
MPOBEACHUY PACCYKICHUN;

(dbopMHpOBaHUE yMEHUS BJIAJAETh METOJAMH JOKA3aTEIbCTB U AJITOPUTMOB
peleHns, yMEHUs WX IPUMEHATb, MPOBOAUTH [OKA3ATEIbHBIE PACCYXKICHUSA B
XOJI€ PEUIEHUs] CTEPEOMETPUYECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAECPKAHUEM,
(dbopMHpOBaHUE MPEACTaBICHUS O HEOOXOAMMOCTH  JIOKAa3aTEelIbCTB  IPHU



000CHOBaHUM MaTeMaTUYECKUX YTBEPKJICHHUM U POJIM AKCUOMATHUKHU B IIPOBEACHUU
JEYKTUBHBIX PACCYKIICHUH;

pa3BUTHE H COBEPIICHCTBOBAHUE WHTEJUICKTYAJIbHBIX M TBOPYECKUX
CrOCOOHOCTEM 00YyYaroIMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIILICHUSI, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHue (PyHKIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW TE€OMETPHUU:
YMEHHUSI pPACIO3HaBaTh MPOSIBICHHUS TE€OMETPUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaIbHBIX KU3HEHHBIX CUTYAlUSIX U MPU U3YYECHUU JPYTUX
y4eOHBIX MPEIMETOB, MPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTUPOBAHUSl PEATbHBIX CHUTyallMid, HWCCIEIOBAaHUSI TOCTPOCHHBIX MOJIETEH,
UHTEPIPETALUN MOTYYCHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEP>KATEIBHBIMU JIMHUSAMH Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xnaccax sBusaworcs: «lIpsMble W MIOCKOCTH B MPOCTPAHCTBER,
«MHororpannukn», «Tena BpameHus», «BeKToppl M  KOOpAMHATBHI B
MIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «YyMETh OINEPUPOBATH
MOHSATUSAMUY», PEIIEBAHTHBIMU T€OMETPUM Ha YIIyOJEHHOM ypOBHE OOy4eHUsS B
10—-11 kmaccax, OTHOCUTCSI KO BCEM COJIEpkKATEJIbHBIM JIMHUSM Y4eOHOIo Kypca, a
bopMHpoBaHUE  JIOTMYECKMX YMEHHMM  pacmpenenserca He  TOJbKO 110
coJiep KaTesIbHbIM JIMHUSM, HO U 10 rogam oOyuenus. CoaepkaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTam ocBoeHus denepanbHoi paboueit
MpOrpaMMBbl, pacrpeieaEHHbIM MO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BONpPOCaM O0ydaroIuecs
oOpamiaJiucb ~ HEOJHOKpPATHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMHU TTOHSITUSAMH U HaBBIKAMHU TOCIIEIOBATENIbHO U MOCTYIATENbHO, C
cOOJIF0ICHUEM TTPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY F€OMETPUYECKUX MPEICTAaBICHUN O0y4aroluXcs, pacliupss U yriayousis
e€, o0pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3YyYEHHUIO TEOMETPUH HA YII1yOJIEHHOM YPOBHE MO3BOJISET:

co3nath  ycnmoBus s auddepeHnmanuu  OOydeHHs, MOCTPOEHUs
WHJMBUAYaIbHBIX 00pa30BaTeNbHBIX MpPOrpamMMm, oOecrneuuTb YriayOJnEéHHOe
M3yUYEHUE T€OMETPUU KaK COCTaBIISIIONIEH yueOHOro npeamera «MaTeMaTuka;

MOATOTOBUTH OOYYAIOIIUXCA K MPOJOKEHHUIO H3YUYECHHUS] MATEMAaTHUKH C
ya€TOoM BbIOOpa Oyayiel mnpodeccuu, obOecrieurBas MPEEMCTBEHHOCTb MEXKAY
001MM U MpodeccruoHaTbHBIM 00pa30BaHUEM.

Ha wusydenme ydeOHOro kypca «l'eomeTpusi» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJNIO).



COIAEPXAHUE OBYUEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHA  cTepeomeTpuu. Touka, TmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM MOCTPOCHHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICIACTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIInecs,
IapajuleNIbHble M CKpeluMBaromuecs npsmble. lIpu3Hakum cxkpemumBaronuxcs
npsAMbIX. [lapamienbHOCTh IPSIMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapalIeIbHbIC
IPSAIMBIE B IPOCTPAHCTBE, MAPAIIIENBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IPAMON
u 1iockoctd. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300pakeHue
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeNbHOrO MpOoeKTUpoBaHus. WM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHAMPABIEHHBIMU CTOPOHAMH, YTOJ
MEXAY IPSAMBIMU B IPOCTPAHCTBE. [lapamienbHOCTh MIIOCKOCTEN: MapalICIbHbIC
IIJIOCKOCTH, CBOWCTBA NapajljIeIbHBIX IIJIOCKOCTEH. IIpocreiimme
MPOCTPAaHCTBEHHbIE (QUIYypbl Ha IUIOCKOCTH: TETpaj’Ap, HapajulesIeNuIe],
MOCTPOECHUE CEUYCHUM.

IlepneHAUKYISAPHOCTh NMPAMOUN U INIOCKOCTH: NEPIEHANKYIISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE NAapAJIIEIbHBIE W IEPIECHIUKYJSAPHbIE K IIIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TPSAMOM M IUIOCKOCTH, Teopema O IpsSMOU
NEePIEHAUKYIIAPHON IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHMUE.
IleprieHAUKYJISAP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH 1O IUIOCKOCTHU, PACCTOSTHUE
OT OpsIMOM 1O  IUJIOCKOCTH,  NOPOEKIUs  (QUryppl Ha  IUIOCKOCTb.
IlepneHaAUKYISAPHOCTh  IUIOCKOCTEM: MNPHU3HAK  IEPHNEHIUKYJSIPHOCTH  JIBYX
IockocTe. Teopema 0 TpEX NEPIEHAUKYIIAPaX.

Yrisl B NPOCTPAHCTBE: YIrOJd MEXAY NPSIMOM M IIOCKOCTBIO, JABYTI'PAaHHBIN
YIoJI, JIMHEUHBIM yroJl ABYI'PAHHOIO yrila. TpEXrpaHHbIA U MHOTOIPAaHHBIE YTJIbL.
CBoliCTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX U
IABYI'PaHHBIX YIJIOB TPEXIPAHHOIO yruia. TeopeMbl KOCHHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO YyIiIa.

MHororpaHHuKu

Buabl MHOrorpaHHMKOB, pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosjbHas
npu3Ma, npsiMasi ¥ HaKJIOHHas MPU3Mbl, OOKOBasl M MOJIHAsl OBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOpsAMOYrOJbHBIA  MApAUIENENIUNET ©U  €r0  CBOMCTBA.
Kparyaiimme mnyty Ha DOBEPXHOCTM MHOrorpaHHuka. Teopema Diuepa.
[IpoctpancTBenHas Tteopema Iludaropa. Ilupamupa: n-yronapHas mnupamuna,
npaBuwibHas W yceu€HHass nupamunabl. CpolicTBa péOep U OOKOBBIX TI'paHei
MPaBUJIBHONW nUpamMuzbl. lIpaBuiabHBIE MHOTOIpaHHUKH: IIPaBUJIbHAS IpU3Ma U



IIPaBUJIBHAS THPAMHIA, NpaBUJIbHAs TPEYroJibHAs MHpPaMHAA W IPABUIIBHBIN
TeTpa3slp, KyO0. IlpencraBneHue o NpaBUIBHBIX MHOTIOIPaHHUKAX: OKTas3p,
NOAEKadAp U UKOCadAP.

BbrunciieHne 31€MEHTOB MHOTOTPaHHUKOB: péEOpa, JMaroHald, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJIOMIA/Ib OCHOBAHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBIL.
[Inomaas OOKOBOM MMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MNUPaMUBI,
TeopeMa O IUIOIIAANA YCEUEHHOU TUPAMHUIBI.

CummeTpuss B TOPOCTPAHCTBE. OJIEMEHTBI CHMMETPUM  IPABWIBHBIX
MHOTIOTpaHHUKOB. CUMMeETpHs B IPaBWIBHOM MHOIOTPAaHHHUKE: CHUMMETPUS
napajjiejelnunea, CUMMETPUS IPAaBWIBHBIX IIPU3M, CHUMMETpUs IPaBUIBHOU
MAPAMU/IBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJEBOM BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApHBIE, COHAIIPABICHHBIE W I[POTUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€MCTBUSA ¢ BEKTOpaMU: CIIOKEHUE
U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOJKEHUE BEKTOpa Ha
yucino. CBOMCTBA CIIOXKEHHsI BEKTOpOB. CBOWMCTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
IToHATHE KOMIUIaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIAHApPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapauienenunena. Teopema O Pas3loKEHUUM BEKTOpa IO TpEM
HEKOMIUIaHapHbIM  BekTopam. [IpsamoyronbHas  cucremMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsA3b MEXAy KOOPAMHATAMM BEKTOpA U
KOOpAMHATAMU TOYEK. YTOoll Mexay Bekropamu. CKalgpHOE MPOU3BEIECHUE
BEKTOPOB.

11 KVIACC

TeJia BpalueHus

[ToHATHA: UUAMHIOpPUYECKAsT TOBEPXHOCTb, KOHHUYECKAs TIOBEPXHOCTb,
chepuueckass TOBEPXHOCTb, OOpa3yromue mnoBepxHocTed. Tena BpaleHus:
IUIUHIpP, KOHYC, YCEUE€HHBIM KOHyC, cdepa, map. B3aumHoe pacmosioxeHue
chepbl M TUJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxkenue ten
BpallleHUs] Ha MIOCKOCTU. Pa3BépTka nmnunapa u konyca. Cummerpusi chepbl u
mapa.

O6bEM. OcHoBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO TMapajuienenunena M ciueactBus u3 He€. O0bEM mpsiMoll U
HAaKJIOHHOW MpPU3MBbl, IWIKWH]IpA, MUpaMuabl U KoHyca. OObEM 11apa U 1apoBOTo
CEerMEHTa.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
UWJIUHIpP, OMNHCaHHAs OKoJio uuiauHapa. Ilepeceuenue cdepsl u Mmapa ¢
miockocThlo. Kacanuwe mapa u cdepbl miockocTbio. [loHsITHE MHOTrOrpaHHHKA,



OMHUCAaHHOTO OKOJIO cdepbl, cdepbl, BNHCAHHON B MHOTOTPAHHUK WU TEJO
BpalICHUS.

[Tnomans MOBEPXHOCTH LWIMHApPA, KOHYycCa, MIomanas chepsl u e€ yacTei.
ITonobue B mnpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAACH TOBEPXHOCTEH
noaoOubix (uryp. IlpeoOpazoBanue momoOusi, romorerus. Peiienue 3agady Ha
MJIOCKOCTH C UCIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHnue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUEHUs IIMINHAPA
(mapayyieIbHO YW MEPHEeHAMKYISIPHO OCH), CEYEeHHUs KOHyca (mapaiieiabHbIe
OCHOBAHUIO U MPOXOASIIUE Yepe3 BEPIIUHY), CEUCHUS 11apa, METObI MOCTPOCHUS
CEUYEHUM: METOJ CIEeI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ TepeHoca
CEeKyLIEH MIIOCKOCTH.

BexTopbl H KOOPANMHATHI B MPOCTPAHCTBE

Bextopel B mpocTtpanHcTtBe. Omnepauuu Haja BeKTopamu. BekTtopHoe
yMHOXeHHE BeKTOopoB. CBoMCTBa BEKTOPHOro yMHOXeHUs. [IpsimoyronbHas
cucrteMa KoopauHat B mpoctpancTBe. Koopaunatel Bektopa. PaznoxkeHue BekTopa
no ©Oasucy. KoopanHATHO-BEKTOPHBI METOJ NpPH PELUICHUH TeOMETPUUYECKHUX
3a/1ad.

JIBMKeHUSI B IPOCTPAHCTBE

JIBr>xkenust npoctpanctBa. OTtoOpaxeHus. [[BH>kKeHUST U paBEeHCTBO (UTyp.
OOmue cBoiicTBa JABWXKEHUW. Buasl ABWXKEHUN: MapauiebHBIA TEepeHoC,
LEHTpaJdbHas CUMMETPUS, 3€pKajlbHasi CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
IIpeo6pazoBanus nmogoodus. [psmas u cepa Ditnepa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YUYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBLIE PE3YJIbTATbBI

1) rpasknanckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTD IPAXKAAHCKON MO3ULIMU 00YYAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJ€HAa  POCCHIMCKOTO  OOIlecCTBA,  MPEACTaBICHHE O
MaTeMaTU4YeCKUX OCHOBaX (PYHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SIBICHUH,
MpoLeAYp TPaKIAHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMeHHue
B3aHMOJICMCTBOBATh C COLUAJIBHBIMA WHCTUTYTAMU B COOTBETCTBUH C WX
(GYHKIUSMHA 1 HA3HAUYCHUEM;

2) maTpuOTUYECKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUICKON T'PaKIAHCKONW MACHTUYHOCTH, YBAXKECHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTE€MaTUKH, HEHHOCTHOE OTHOUICHHE K
JTOCTUKEHHUSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUKMCKON MAaTEMAaTUYECKOM IIKOJIBI,
UCIOJb30BaHUE ATUX JOCTHKEHUW B APYrMX HayKaX, TEXHOJOrusX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE TYXOBHBIX IIEHHOCTENW POCCHUUCKOTO Hapoiaa, c(hOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO MOBEACHMS, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTW)KCHUW HAYKH W JICSATEIBHOCTBIO YUYE€HOTO, OCO3HAHHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUYUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCTIUTAHME:

ACTETHYECKOE OTHOUICHHE K MHUPY, BKIIOYasg 3CTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajlau, PEIIeHUM, pacCykJAeHUN, BOCIPUUMYUBOCTD
K MaT€MaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBa;

5) pu3uveckoe BocnuTaHKe:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSITH MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30macHOro oopasa >KU3HU, OTBETCTBEHHOE OTHOILICHHE K
CBOEMY 3J0pOBbIO (3I0pPOBOE MHUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIbIXa, peryispHas (u3nuecKkas aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHHE
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIILHOM JIESITEIbHOCTBIO;

6) TpynoBoe BocnuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYIOIIOOUs, HHTEpEC K
pa3nu4HbIiM  chepaM  NPO(ECCHOHAIBHON  JIEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHUE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymieit npodeccud W peaau3oBbIBATH COOCTBEHHBIE >KMU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTUYeCKOMY  OO0pa3oBaHUI0 U



CaMOOOpa30BaHUIO HA NPOTSHKEHUUM BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTeMaTU4YE€CKON HAMIPaBIICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KyJIbTYpbl, TIOHUMAHUE BIUSHUSA
COITMAJIBHO-3KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOMU
CpeJbl, 0CO3HAHUE TJI00AIBHOTO XapaKTepa AKOJOTHYECKUX MPOoOIeM, OpUEHTAIIHS
Ha TMPUMEHEHUE MAaTEMAaTHYEeCKUMX 3HAHUW ISl pelleHus 3agady B o0JiacTu
OKpY’Karolenl cpenpl, MMIAHUPOBAHUE IOCTYNKOB W OILEHKA HMX BO3MOXKHBIX
MOCJEACTBUMN JIJIsl OKPY>KAIOIEH CpeJibl;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUeE
MaTeMaTU4YeCKOM HayKuh Kak cdepbl 4YeToBEYECKOW MAesTeIbHOCTU, 3TAnoB €€
pPa3BUTUA M 3HAYMMOCTH JUIsl Pa3BUTUS [MBUIM3ALMK, OBJIQJCHUE S3bIKOM
MaTeMaTUKU M MaTeMaTUYECKOM KyJIbTypoWl Kak CpEJCTBOM TIO3HAHUS MHUPA,
FOTOBHOCTh OCYIIECTBISITh MPOCKTHYIO M HCCIEIOBATENbCKYIO JAESTEIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHHBEPCAIbHbIE yUeOHbIE JeiicTBUSA

ba3oBble 1oruvyeckue aeiicTBuA:

BBISIBIISITh U XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKK MAaTEeMaTUUYECKUX
OOBEKTOB, TMOHSTUM, OTHOIICHHH MEXAYy MNOHATUSIMHU, (HOPMYIHPOBATH
onpeJiesieHHs OHSITUH, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KilacCU(pUKAIUH,
OCHOBaHUS JIJIs 000OILEHHS U CPaBHEHHUSI, KpUTEPUHU IPOBOJIMMOTO aHAJIU3A;

BOCIIpUHUMATh,  (OPMYJIUpPOBATH U  NPEOOpPa30OBLIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHbIE;

BBISIBJISITh MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHUS
B (¢akTax, JaHHBIX, HAOIIOACHUSX U YTBEPXKICHUSX, MpeajiaraTb KPUTEPUU s
BBISIBJIEHUS] 3aKOHOMEPHOCTEU U MPOTUBOPEUUM;

JienaTh BBIBOJBI C HWCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W
MHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUHN 10 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSATENILHO JI0KA3aTeIbCTBA MAaTEMATUUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BEICTPAUBATh aApPTryMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BHIBO/IBI;

BBIOMpaTh cHoco0 pelleHus yd4eOHOW 3ajnaud (CpaBHUBATh HECKOJBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOJAIUM C  y4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejibckue AeiCTBUS:



UCIIOIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopmynupoBath ~ BOOPOCHl,  (DUKCHUPYIOIIME  MPOTUBOpEUYHE,  MIpoliemy,
YCTaHaBJIMBaTh MCKOMOE W JaHHOEe, (hOPMUPOBATH TUIOTE3Yy, APTYMEHTHUPOBATH
CBOIO MMO3UIMIO0, MHEHUE;

MPOBOJINTH CAMOCTOSITENIbHO CIVIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEIOBAHHE
[0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTUYeCKOro 00bEKTa, SIBJICHUS, MPoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BbEKTaMHU, SBICHUSIMHU, MPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI IO pPE3yiabTaTaM
MPOBEAEHHOTO  HAOJIOJIEHMs, KCCJIEJIOBaHUS, OIEHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIIECHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TakKe BBIJIBUTATh
MPEIOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmueii:

BBISIBIIITh Ae(UIMTHI MHPOpPMALINK, TAHHBIX, HEOOXOAUMBIX i OTBETa Ha
BOIIPOC U JIJISI PEILICHUS 3a]1auu;

BBIOMpaTh MH(POPMALINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATH3UPOBATh W HMHTEPIPETHUPOBATH HHPOPMAIUIO PA3TUYHBIX BUJOB U
dhopM npeacTaBICHUS;

CTPYKTYypUpPOBaTh WH(OpMaIHIO, MPEACTABIATh €€ B pa3lWyHbIX ¢dopmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OLICHUBATH HaJIEKHOCTh uHpopMarmn o CaMOCTOSITEJILHO
c(hOopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIe 1elCTBUS

OoOmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
easiMH OOUIEHHUsI, SICHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pECHHUS B
YCTHBIX M MHUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOAY PEILICHUs 3aJauH,
KOMMEHTUPOBATH MOJTYyUYCHHBIN PE3yJIbTaT;

B XOJi€ OOCYXXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOMl TEMBI,
MpoOJeMbl, peIIaeMo 3ajadd, BBICKA3bIBaTh HJEHU, HAIICJICHHBIC Ha TOHMCK
pelIeHUs, COIMOCTaBIISATh CBOU CYXKACHUS C CYXICHUAMHU JAPYTUX YYaCTHHKOB
Juanora, oOHAapyXUBaTh Pa3IM4YMEe U CXOJICTBO MO3UIIMM, B KOPPEKTHOUN (opme
(dbopmynHpoBaTh pa3HOTIACHUS, CBOM BO3PAKECHHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3a/aud, YKCIEPUMEHTa, UCCIICIOBaHMUS,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (PopMAT BBICTYIUIEHUS C Y4E€TOM 3ajad
MpEe3eHTAIUU U 0COOCHHOCTEN ayIUTOPHUHU.

PerHﬂTHBHLIe YHuUBEpPCAJIbHBIC yqeﬁﬂme I[CﬁCTBPISI
CﬁMOOpFaHHSaHHﬂ:



COCTaBJISTh IJIaH, AITOPUTM PEIICHUs 3a/1aud, BHIOMpATh COCO0 pelieHus ¢
y4E€TOM MMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN ¢ yYETOM HOBOUM MHGOPMAIIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJIEKT:

BIIaJICTh  HABbBIKAMU  TO3HABATEIBLHOM  pedeKCHMH  Kak  OCO3HAHUS
COBEPIIAEMbIX JECUCTBUUA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJECTh
crnoco0aMu CaMONPOBEPKU, CAaMOKOHTPOJISI Mpolecca M pe3ysbTara pelieHHs
MaTeMaTHYE€CKOM 3aa4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTH IPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX,
HaWJICHHBIX OIMKHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUIM, OOBSCHITH TPUUUHBI
JOCTHXKEHUSI WIIM HEJOCTHXKEHUSI pe3yJbTaToB ACSTEIbHOCTH, HAXOAUThH OLIUOKY,
JaBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHAUBUIYATbHOU
paboThl MpU pEeHIeHWH YYEOHBIX 3aJay, NPUHUMATH 1eJIb COBMECTHOMU
NEATEeNbHOCTH, IJAHUPOBATh OPraHU3aI[MI0 COBMECTHOM paboOThl, pacrpeneisiTh
BUJIbI PabOT, JOroBapuBaThCs, OOCYX JaTh NIPOLIECC U pe3yldbTar padoThl,
00001aTh MHECHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (0OCyXkaeHus, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBI» M HHBIE), BBINOJIHATH CBOK 4YacTh paboOThl U
KOOPAMHHUPOBATh CBOW JCWUCTBUS C JPYTMMHM YJE€HAMU KOMAaH[bl, OIICHHUBATH
KauecTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
YYaCTHHKAMU B3aUMOJECHUCTBUA.

NPEAMETHBIE PE3YJIbTATBI

K konny 10 kinacca o0y4aronuiicss Hay4uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMH CTEPEOMETPUU IPHU
pelIeHnN 3a1a4 U IPOBEICHUN MAaTEMATUYECKHUX PACCYKICHUM;

e TPHUMEHATH AKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX NPHU PELICHHUU
r€OMETPUYECKUX 3a/1a4;

e KJIACCH(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSAMBIX B IPOCTPAHCTBE,
IIJIOCKOCTEN B IMPOCTPAHCTBE, NPSMBIX U INTIOCKOCTENW B IPOCTPAHCTBE;

e CBOOOJHO ONEpUpPOBaTH MOHATUSAMHU, CBSI3aHHBIMM C YIJIAMH B
IIPOCTPAHCTBE: MEXAY IPSAMBIMH B TPOCTPAHCTBE, MEXAY MNPAMOU U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH NOHITHIMHU, CBA3aHHBIMH C MHOIOTPaHHUKAMU;



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MIpU3Ma,
MpaMuJia, MPSIMOYTOJIbHBIN Mapasuiesnenumne, Kyo);

e KkjaccuuIUpoBaTH  MHOTOTPAHHMKH,  BBIOMpas  OCHOBaHUS  JUIs
KJ1accupuKaIuu;

e CBOOOJIHO OMEpUPOBATH TMOHATUSIMU, CBSI3aHHBIMM C  CEUCHHEM
MHOT'OTPAHHUKOB TJIOCKOCTHIO;

e BBINOJHATH napasiesibHoe, LEHTPaJIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBIMOJHATH MU300pakeHUs] PUTYP
Ha IJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOTPAHHUKOB Pa3JIUYHBIMU METOJAMHU, BBIMOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJAM  TMOBEPXHOCTEH  MHOTOTPaHHUKOB  (IIpU3Ma,
MMpaMuJia), FEOMETPUUECKUX TEJ C IpUMEHEHHEM (HOPMYIL;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTh CHUMMETPHUM, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPUU
Qurypsi;

e CBOOOJIHO OMEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

e BBIMNOJHATH ACHUCTBUS HAJ BEKTOPAMH;

e peliaTh 3aJa4d Ha JOKa3aTeIbCTBO MATEMaTHYECKUX OTHOIICHUN U
HaXO0XJICHUE T'E€OMETPUYECKUX BEJIUYMH, MPUMEHSISI U3BECTHBIC METOJIbI
MIPU PEIICHUN MaTEMaTUYECKUX 3aJ[a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOHOCTH;

e TMPUMEHSATH MPOCTEUINIME TMPOTPAMMHBIE CPEIACTBA U  DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJIEKaTh, MNPeOOPa3OBBIBATH W HMHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUTypax, MPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHSATH TIOJYYEHHbIC 3HAHUS HA MPAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTYyallud, MPUMEHSITh U3yUYCHHBIC MOHSITHUS B
mpolecce IMOMCKAa  pelieHus MaTeMaTudyeckd  CchOopMyJTUpOBaHHOMN
npoOJieMbl, MOJEIUPOBAaTh PEAIbHbIE CHUTYallMM Ha S3bIKE T€OMETPUH,
UCCJIEeI0BATh MOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM T'€OMETPUYECKUX
MOHSATUNA W TEOpeM, ammapara ainreOpbl, peliath MPaKTUUYECKUE 3a/Jaud,
CBSI3aHHBIE C HAXO0XK/ICHUEM T€OMETPUUYECKUX BEJIMUNH;

e UMETh MPEJICTABICHUS OO0 OCHOBHBIX ATallax pa3BUTUA T€OMETPUM KaK
COCTaBHOM 4YacTu (pyHJ1aMeHTa Pa3BUTHUSI TEXHOJIOTUH.

K konny 11 kiacca o0y4arouuiicss Hay4uTCsi:



CBOOOJIHO OIEPUPOBATH MOHATUSIMHU, CBSI3AHHBIMU C HUJIUHIPUYECKOMH,
KOHUYECKON U cpepuyecKod MOBEPXHOCTIMHU, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

OMEePUPOBATH MOHATUSIMHU, CBSI3AHHBIMU C TE€JIAMU BpAICHUS: [IUJIUHIIPOM,
KOHYCOM, c(hepoii u mapowm;

pacro3HaBaTh Tejda BpalleHus (LMWIMHAP, KOHyC, cdepa U 1map) u
OOBSICHSITH CIIOCOOBI MOTYUYCHHUS TN BpalllCHUSs;

KJIacCU(UIIUPOBATH B3AUMHOE PACTIONIOkKEHHE Chephl U TNIOCKOCTH;
BBIYUCIISITh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalllCHHUS,
00BbEMBI U TUIOHIAJM MOBEPXHOCTEM MHOTOTPAHHHMKOB W TENl BpallleHUs,
F€OMETPUUECKUX TEJ C TPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OMEpPUPOBATH MOHSTUSIMHU, CBS3aHHBIMU C KOMOWHALUSIMU TEJ
BpallleHUs ¥ MHOTOIPAHHUKOB: MHOTOTPAaHHHK, BIHCAHHBIA B cdepy u
OMHUCaHHBIN 0KOJI0 cdepsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK WA TEJIO
BpalleHUS;

BBIYUCIISITH COOTHOIIEHUS MEXY TUIOIIAIIMU MOBEPXHOCTEN U 00bEMaMU
MMOJOOHBIX TEI;

n300paxaTh u3yyaeMble (DUTYpBI, BBITOJHITH (BBIHOCHBIE) IUIOCKHE
YEepTeXHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUJ CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HUH(OOpPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUTypax, MPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSTH ONIEpalliy HaJl BEKTOPaMHu;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
penaTh TEOMETPUUECKUE 3a/1a4d HAa BBIYMCIICHHUE YIJIOB MEXY MPSIMbIMU
U TUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSTHUM OT TOYKH JI0 TUIOCKOCTH, B
1[EJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia MIPU PEIICHUY;
CBOOOJIHO ONEPUPOBATH TOHSITUSAMH, CBS3aHHBIMU C JBHXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBUKCHUU;

BBITIOJIHATh HM300paKEHUS] MHOTOTPAaHHUKOB M TeNl BpallleHUs TMpuU
MapajuieIbHOM  IIEPEHOCE, [EHTPAIBHOW CUMMETPUH, 3E€PKATBHOMU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOi, TpeoOpa3oBaHusi Mog00us;
CTPOUTH CEYEHHS MHOTOTPAaHHUKOB M TEJ BpAICHUS: CEUCHUS LUIUH]IpA
(mapayneabHO U NEPHEHAUKYISPHO OCH), CEUCHHUs KOHYca (MapalyiebHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS 1Iapa;
UCIIOIb30BaTh METO/bl TOCTPOCHUSI CEUEHUH: METOJA CIEI0B, METOJ
BHYTPEHHETO IPOCKTUPOBAHUSI, METO/I MIEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUYECKUE YTBEPKIACHHUS;

MPUMEHATh TeOMeTpHUeCKHe (aKThl I PEIICHUS CTEPEOMETPHUUCCKUX
3a7a4, MPEAIOJaraloluX HECKOJBKO IIaroB pEIIEHUS, €CIU YCIOBHUS
MIPYMEHEHHMS 3a7aHbl B IBHOW U HESBHOM (hopMme;

pemate 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTUYECKUX OTHOIICHUM U
HAXO0XJICHUE T'€OMETPUUYECKUX BEIIMYMH;

MPUMEHATh MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

NPUMEHATh  [OJIyYEHHbIE  3HAHUA  HA  NPAKTUKE:  CpPaBHUBATD,
AHAIIM3UPOBATH U OLICHUBATh PEATIbHBIE CUTYyalluH, IPUMEHATh U3yUYECHHbIC
MOHATUSA, TEOPEMbI, CBOMCTBA B MPOILECCE MOUCKA  PEUICHUS
MareMaTU4ecku  CQOpMYJIHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBAThH
peaJbHbIE CUTyalMW Ha S3bIKE T€OMETPUH, HCCIENOBATh MOCTPOCHHBIE
MOJEIN C HCIIOJb30BAHUEM T'E€OMETPUUECKUX IIOHATHUM U TEOPEM,
anmaparta anreOpbl, pemarh MPaKTUYECKUE 3aJaud, CBS3aHHBIE C
HAXOKJIEHUEM I'€OMETPUUECKUX BEITUYNH;

MMETh TMPEACTaBICHUS 00 OCHOBHBIX 3Tallax Pa3BUTHS TE€OMETPUHU Kak
COCTaBHOM 4yacTu (pyHJ1aMeHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (uudgposbie)
n/n NPOrpaMMblI Bcero Konrponbrivie | IMpakrisieckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 Bseznenue B crepeoMeTpUro 23 1
) B3aumHoe pacnonoxeHue nNpsmMeIxX B 6 1
IIPOCTPAHCTBE
3 [TapayenpHOCTD IPSIMBIX U IIJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 IlepnieHIMKyYIAPHOCTD MPSAMBIX U )5
IJIOCKOCTEN B IPOCTPAHCTBE
VYTubl U pacCTOSHUS 16 1
MHororpasHuku 7 1
BekTops! B IpoCTpaHCcTBE 12
g HOBTOPCHI/IC, 0000I11IeHNE U CHCTEMATHU3ALIN 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3jeioB U TeM Korrpoasmoie | Tpaxrisecise (uudgposbie)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 AHanuTHuyecKas FeOMeTpHs 15 1
) [ToBTOpEHME, OGOGH.ICHIEC " 15 1
cCUCTEMAaTH3alusl 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaau moBEpXHOCTH U OOBEMBI 9 1
KPYTJIbIX TEJ
6 JBukeHust 5 1
. [ToBTOpEHME, OGOGH.ICHIEC " 17 )
cUCTeMAaTH3alysl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBOo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3YyYeHUs

JJIeKTPOHHbIe HH(ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

OcHoBHBbIE NIpaBUIIA
n300pakeHUs Ha PUCYHKE
IUIOCKOCTH, MapaJuleIbHbIX
NPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.rt/FOMGVRWHE

[loHATHA cTEpeOMETPUH: TOUKA,
npsimasi, INIOCKOCTb,
npocTpancTBo. OCHOBHBIE
IpaBuiIa M300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
napajIeNIbHBIX MPSMBIX
(OTpe3KOoB), cepeIMHbI OTpEe3Ka

https://m.edsoo.ru/SECB310PZ

IToHATHA: IEpecekaromuecs
IIJIOCKOCTH, IIEPECEKAIOLIUECS
psiMast ¥ INIOCKOCTB;
MIOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAUSWK

IToHATHA: IEpecekaromuecs
IIJIOCKOCTH, IIEPECEKAIOIUECS
psiMast ¥ INIOCKOCTB;
MIOJIYIIPOCTPAHCTBO

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

MHororpanHuKH, U300pakeHue
MPOCTEHUIINX MPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F




¢buryp, HecyniecTBYIOIUX
00BEKTOB

MHororpanHuKH, H300pakeHe
MPOCTEHUIINX MPOCTPAHCTBEHHBIX

¢buryp, HecyIeCTBYIOIUX
00BEKTOB

https://m.edsoo.ru/88UACES2Y

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIEACTBUS U3 HUX

https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIEACTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIIEICTBUS U3 HUX.
CrniocoObl 3a1aHUS TIPSIMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE.
O0603HaveHUs PSAMBIX U
IJIOCKOCTER

https://m.edsoo.ru/AQXJXEDYR

10

N3o0paxkenue ceueHuit
MUpaMUbl, KyOa U PU3MBI,
KOTOPBIE MIPOXOJIAT YEPE3 UX
pEdpa. M3obpaxenue
[IEPECEUCHUS TIOJTYYEHHBIX
IJI0OCKOCTEN. PackpamuBanue
IIOCTPOEHHBIX CEYEHUI pa3HbIMU
LBETaMU

https://m.edsoo.ru/EVUE9AZ7]

11

N3o0paxkenue ceueHuit
MUpaMUbl, KyOa U PU3MBI,
KOTOPBIC MPOXOIAT Yepe3 UX
pEbpa. M3obpaxenue
NEpCCCUCHUS MMOJTYUYCHHBIX

https://m.edsoo.ru/XT1VCSWB2




mIockocrel. PackpammBanue
IIOCTPOCHHBIX CEUYEHUN Pa3HBIMU
LBETaMU

12

N3o0paxkenue ceueHuit
MUpaMuUIbl, KyOa U PU3MBI,
KOTOPBIE MPOXOJIAT YEPE3 UX
pEbpa. M3ob0paxenue
[IEPECEUCHUS TIOJTYYEHHBIX
IJI0CKOCTEN. PackpamuBanue
IIOCTPOEHHBIX CEYEHUI pa3HbIMU
L[BETaMU

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

13

N3o0paxkenue ceueHuit
MUpaMUbl, KyOa U PU3MBI,
KOTOPBIE MPOXOJAT YEPE3 UX
pEdpa. M3obpaxenue
IIEpPECEUCHUS TIOJTYYEHHBIX
IJI0CKOCTEN. PackpamuBanue
IIOCTPOEHHBIX CEYEHUH pa3HbIMU
LBETaMU

https://m.edsoo.rt/EKWHLAWS&4

14

Meroz cie0B AJis IOCTPOCHUS
CEUYCHUI

https://m.edso0.ru/1JOON3100

15

Meroz cienoB AJisd IOCTPOCHUS
ceueHuil. CBolicTBa epecedeHni
MPSIMBIX U INIOCKOCTEN

https://m.edsoo.ru/DDABJTC2N

16

Meroz cienoB AJisd IOCTPOCHUS
ceueHuil. CBolicTBa epecedeHni
MPSIMBIX U INIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoenune ceueHuit B
nupamuze, Kyoe 1mo Tpém Toukam

https://m.edsoo.ru/HFW637QDR




Ha péopax. Co3aaHne BHIHOCHBIX
YepTEXKEN U 3aIHUChH 11aroB
MOCTPOCHHUS

18

[TocTpoenue ceueHuit B
nupamuie, Kyoe mo TpéM Toukam
Ha péopax. Co3gaHne BEIHOCHBIX
YepTEXKEN U 3aIHUCH 11aroB
MTOCTPOCHHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenue ceueHuit B
nupamuie, Kyoe mo TpéM Toukam
Ha péopax. Co3gaHne BEIHOCHBIX
YepTEXKEN U 3aIHUCH 11aroB
MTOCTPOCHHUS

https://m.edsoo.ru/JIAQIJNZCX

20

[TocTpoenue ceueHuit B
nupamuie, Kyoe mo TpéM Toukam
Ha péopax. Co3gaHne BEHIHOCHBIX
YEpTEXKEN U 3aAIUCH 11aroB
MOCTPOCHHUS

https://m.edsoo.ru/XJEZARS5TO

21

IToBTOpEHME TUTAHUMETPUU:
TeopeMa 0 mpONOPLHOHATIBHBIX
otpeskax. [lomobue
TPEYrOJIbHUKOB

https://m.edsoo.ru/L3FYZLI9LR

22

IToBTOpEHUE TUTAHUMETPHUU:
Teopema Menenas. Pacuersl B
CEYCHMAX HA BBIHOCHBIX
yeprexkax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUU

https://m.edsoo.ru/TP9F3DVV1

23

KonTtponsHast padora Nel
"AKCHOMBI CTEPEOMETPHH.

https://m.edsoo.ru/EBLEQ9SZ1




Ceuenug"

24

B3auMHoe pacnosioxkeHue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpeluBarouiuecs mnpsiMble.
[Ipu3Haky CKpeluBarOIMXCcs
npsameix. [lapannensHble npsMble
B IIPOCTPAHCTBE

https://m.edsoo0.ru/TYO9QBHKY

25

TeopeMa 0 CylIECTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOM
MapajuIeJIbHON JAHHOU MPSIMOH,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEH HA
JAHHOW npsiMou. JlemMma o
[IEPECCUCHUH TTapAIIICIIbHBIX
IIPSIMBIX IUIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapanienpHOCTb TPEX MPSIMBIX.
Teopema o TpEX mapajuIeIbHbIX
npsAMbIX. Teopema o
CKPEILLMBAIOIINXCS MPSMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHoe MPOSKTUPOBAHHE.
OcHoBHBIE CBOMCTBa
MapajieIbHOTO MPOEKTUPOBAHMSL.
N3006pakenue pa3Hbix Guryp B
MapajuIeIbHON IIPOEKIUU

https://m.edso00.ru/03GR5OWZV

28

MenTpansHas mpoekuus. Yroic
COHAIPABJIEHHBIMU CTOPOHAMH.
VYroJs MexX 1y IpSMBIMU

https://m.edsoo.ru/Z5SFPA6SHI

29

3amayn Ha JOKA3aTeILCTBO U
HCCIIeJOBaHHE, CBI3aHHBIE C

https://m.edsoo.ru/7W31COFG6




PacrosioKeHUEM NPSMBIX B
IIPOCTPAHCTBE

30

IToHATHA: mapaIIEIBHOCTD
IIPSIMOM U IJIOCKOCTH B
npocrpanctse. [Ipu3Hak
MapaJUIEIbHOCTH IIPSIMOU U
miockoctu. CBoiicTBa
MapaJuIEIbHOCTH IIPSIMOU U
IIJIOCKOCTHU

https://m.edsoo.ru/N18CUO003L

31

I'eomerpuueckue 3agaun Ha
BBIYMCIIEHUE U JOKA3aTENIbCTBO,
CBSI3aHHBIE C MTAPAIIIEIIBHOCTBIO
IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

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

32

[Toctpoenue ceuenus,
IIPOXOJALIETO Yepe3 NaHHYIO
MPSIMYIO Ha YEPTEKE U
[apaJuIeIbHOTO APYTOU MPSIMOM.
Pacuér oTHOIIEHUI

https://m.edsoo.ru/1PO6R 5839

33

[TapamtenpHas npoeKkLus,
IIPUMEHEHHE IS TOCTPOECHUS
CeueHHi Kyda u
napauienenumnena. CpoiicTsa
napajuleJenunea u Ipu3Msl

https://m.eds00.ru/930T7FLSK

34

[TapajutenpHbIE TIIOCKOCTH.
IIpu3Haky napajiaeabHOCTH JBYX
IIJIOCKOCTEMN

https://m.edsoo.ru/QFUJAH V88

35

Teopema 0 mapayIenbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,

https://m.edso0.ru/2WG4W4XNO




MPOXOJSAIIEN YEPES TOUKY, HE
IIPUHAUICKALLYIO JAHHOU
IIJIOCKOCTH U CIIECTBUS U3 HEE

36

CpolicTBa napauieabHbIX
IJIOCKOCTEN: O MapajuIeIbHOCTH
IPSIMBIX MIEPECEUYEHUs IPU
IIEPECEYEHHNH JIBYX
MapajuIeIbHbIX INIOCKOCTEN
TpeTben

https://m.edso0.ru/3KIKV3ROG

37

CpolicTBa napauieabHbIX
TUIOCKOCTEH: 00 OTpe3Kax
NapajuIeIbHbIX IPSIMBIX,
3aKIIFOUEHHBIX MEXKITY
NapajuIeIbHBIMU IJIOCKOCTSMU; O
IIEPECEYCHUH TIPSIMOM C IBYMS
NapajuIeIbHBIMU INIOCKOCTAMHU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTOpenue: Teopema [udaropa
Ha IUIOCKOCTH

https://m.eds00.ru/9VIZIWC6]

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYrOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaiesienumnena

https://m.edsoo.ru/HYNIQ7850Q

41

Bbruncnenue JUIMH OTPE3KOB B
KyOe ¥ psIMOYTOJIbHOM
napaiesienue e

https://m.edsoo.ru/FZBZVPOEC

42

[lepneHUKYIAPHOCTD NPSIMOU U
mockocTy. [Ipusnak
MEPIEHIUKYIIAPHOCTHU MIPSMOHN U

https://m.edsoo.ru/ISFSHOGG3




IIJIOCKOCTHU

43

[lepneHUKYIAPHOCTD NPSMOU U
mockocTy. [Ipusnak
MEPIEHIUKYIIAPHOCTHU MIPSMOHN U
IIJIOCKOCTH

https://m.edsoo.ru/K38BG31ZH

44

TeopeMa 0 CylIECTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMO1A,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHUKYIISIPHON K IUIOCKOCTH

https://m.edsoo.ru/ WFE3MTS4E5

45

Ilnockoctu n
MEePHIEHIUKYISIPHBIE UM MPSMbIE
B MHOTOTpaHHUKaX

https://m.edsoo0.ru/OKTGKHNSI

46

Ilnockoctu n
MEePHIEHIUKYISIPHBIE UM MPSMbIE
B MHOTOTpaHHUKaX

https://m.edsoo.ru/S1VOAWIW3

47

[lepnieHIuKyIAp U HAKJIOHHAS.
ITocTpoeHue neprneHuKymnspa u3
TOYKH Ha NPSAMYIO

https://m.edsoo.ru/KIP91.4ZCX

48

[lepnieHIuKyNIAp U HAKJIOHHAS.
ITocTpoeHue neprneHuKynspa u3
TOYKH Ha MPAMYIO

https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx
NepHEeHIUKYIIApax (Ipsmas u
oOpatHasi)

https://m.edsoo.ru/CNE1PAIUS

50

Teopema o Tpéx
NEepHEeHIUKYIIApax (mpsmas u
obOpartHasi)

https://m.edsoo.ru/IPCG564WN




51

YT0J1 MKy CKpELUBAIOIIUMUCS
PSIMBIMH

https://m.edsoo.ru/K4EHQ3E9E

52

ITonck neprneHIuKyIsapHbIX
IPSMBIX C IIOMOILBIO
MEPIEHIUKYIISPHBIX IUNIOCKOCTEH

https://m.edsoo.ru/EBY VPSMSI

53

OpToroHanbHOE NPOEKTUPOBAHNE

https://m.edsoo0.ru/GP0ZX8VHE

54

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIILHOM ITMPAMMU B
C IIOMOILBIO OPTOTOHAIBHOMN
IIPOEKIINH

https://m.edsoo.ru/F5ZMOAI1AE

55

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIILHOM ITMPAMMU B
C IIOMOILBIO OPTOTOHAIBHOM
IIPOEKIINH

https://m.edsoo.ru/T50FUDOOQOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
IInockoctu cumMeTpuii B
MHOTOTPaHHUKAX

https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHuKyJIspHOCTH
IIPSIMOM U IIJIOCKOCTH KakK
CJIEICTBUE CUMMETPUU

https://m.edsoo.ru/L9E703U3V

58

IIpaBUIIbHBIE MHOTOI'PAHHUKHU.
Pacuér paccTostHUM OT TOYKH 10
IIJIOCKOCTHU

https://m.edsoo.ru/Z9E166HHZ

59

IIpaBUIIbHBIE MHOTOI'PAHHUKHU.
Pacuér paccTostHUM OT TOYKH 10
IIJIOCKOCTHU

https://m.edsoo.ru/TISUOWZTH

60

CrniocoObl OITyCTHTD

https://m.edsoo.ru/DHFUCBWO6




MEPIEHIUKYJIAPbl: CHMMETPHS,
CABUTI TOYKH I10 MTapaJuIEIbHON
IpsAMOM

61

CaBur no HenapasuieaIbHOU
IIPSIMOM, U3MEHEHHE PACCTOSTHUI

https://m.eds00.ru/9OANVFE9E

62

KonTtponpsHas padoTa Ne2
"B3auMHO€ pacrnosoxeHue
IIPSIMBIX U INIOCKOCTEH B
npocrpaHcTae”

https://m.edsoo.ru/JW5UZNNS&J

63

IToBTOpEHME: Yyroy MeXKIY
IIPSIMBIMU HA IIJIOCKOCTH,
TPUTOHOMETPUS B IIPOU3BOJIBLHOM
TpeyrojabHUKE, TEOpeMa
KOCHUHYCOB

https://m.edsoo0.ru/SKORHWDFQ

64

[ToBTOpEHME: Yyroy MeXKIy
CKPELIUBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/ WBREU9US7

65

['eomerprueckue MeTo1bI
BBIYUCIICHUS YIJIa MEXKTY
MPSIMBIMU B MHOTOTpaHHUKAX

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

66

JIByrpansblii yroj. CBONCTBO
JIMHENHBIX YTJI0B ABYTPAHHOTO

yria

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

67

[lepnenauKynsipHbIE MIIOCKOCTH.
CBoiicTBa B3aMHO
MEePIEHUKYIISIPHBIX TIOCKOCTEN

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEN; TeOpeEMa O IPSAMOU

https://m.edsoo.ru/FYSTMQ43F




[IepECeUYCHUs ABYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEU
IIJIOCKOCTHU

69

IIpssMOyroabHBI
napajuieNienunesn; Kyo;
W3MEpEHHS, CBOKCTBA
MPSIMOYTOJILHOTO
napajuienenumneaa

https://m.edsoo0.ru/K99DBNDAW

70

Teopema o quaroHanu
MPSIMOYTOJILHOTO
napajjejacnuicaa u CJICACTBUC
n3 Hee

https://m.edsoo.ru/E3T10AD61

71

CrepeoMeTrpuueckue u
MPUKJIIAAHBIC 3a/1a41, CBA3AHHbLIC
CO B3aUMHBIM PACIOJIOKEHUEM
MPpsAMBIX U MJIIOCKOCTHU

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

72

IToBTOpEHUE: CKpEUIUBAIOIIUECS
IIpsIMBIE, TapAJLICIIbHbIC
IIJIOCKOCTHU B CTAHJAPTHBIX
MHOT'OI'PaHHUKAX

https://m.edsoo.ru/TL947D6WK

73

[Tapa napaynenbHbIX III0CKOCTEN
Ha CKPEIMBAIOIINXCS MPSAMBIX,
paccTOsIHUE MEXITY
CKPEILLIMBAIOIIUMHUCS ITPSIMBIMHU B
IIPOCTBIX CUTYaIUSIX

https://m.edsoo.ru/YFWZTQREN

74

PaccTostHue oT TOYKH A0
IJIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Beluncnenue paccTosHUM MEX Ty

https://m.edsoo.ru/SW9VI1IHMD




CKPELIUBAIOIIMMHUCS IIPSMBIMH C
IIOMOILIBIO NEPIEHAUKYIIIPHON
IIJIOCKOCTHU

76

TpéxrpaHHbIl yroj, HEpaBeHCTBA
JUIsl TPEXTPAHHBIX YIJIOB.
Teopema IIudaropa, TeopeMsl
KOCHHYCOB U CUHYCOB IS
TPEXTPaHHOTO yIjia

https://m.edsoo.ru/3XGHNLQ4]

77

DneMeHTHI chepuieckoit
TE€OMETPHUH: T€0Ie3NIECKUE
JIMHUY Ha 3emiie

https://m.edsoo.ru/HMVTV74CP

78

KonTtponesHas padota Ne3 "Vribl
U pacCTOSTHUA"

https://m.edsoo.ru/IRTWZ59YU

79

CucremaTusanus 3HaHUAH
"MHOrOrpaHHUK U €T0
SJIEMEHTHI"

https://m.edsoo.ru/VC3UOAK3B

80

IInpamua. Bunsl nupamua.
[IpaBunpHas nupamua

https://m.edsoo.ru/J3R0247E0

81

IIpusma. IIpsamas u HakIOHHAs
npusMmsl. [IpaBunpHas npuzma

https://m.edsoo.ru/JNDHOOSEQ

82

[IpsiMoit mapajuienenunes,
MIPSIMOYT OJIbHBIN
napaiesienumnes, Kyo

https://m.edso0.ru/L8803LZGS

83

Brlnykiible MHOTOIPaHHUKHU.
Teopema Jinepa

https://m.edsoo.ru/B4TOMDU1D

84

Brlnykiible MHOTOIPaHHUKHU.
Teopema Jiinepa. [IpaBunbHbIE U
IIOJIYIIpaBUIILHEIE

https://m.edsoo0.ru/QOMX9GA1S




MHOTOTr'paHHUKHA

KonTtponpsHas padota Ned

85 " " 1 https://m.edsoo.ru/3N52B3TEM
MHororpasHuku

ITousiTe BexkTOpa Ha INIOCKOCTH

86 p 1 https://m.edsoo.ru/LRBSE3B09
Y B IPOCTPAHCTBE

87 CymMma BEKTOpPOB 1 https://m.edsoo.ru/MNTSX2XI 8

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

89 IIpaBuio napamienenunena 1 https://m.edsoo.ru/XS6AN7LA2

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128LR
Pasnoxxenue Bekropa mo 6azucy

91 TPEX BEKTOPOB, HE JICKAIIUX B 1 https://m.eds00.ru/U760IDCTG
OJHOM INIOCKOCTH

92 CkansipHO€ Mpou3BeICHNE 1 https://m.edsoo.ru/JZ46VNC71
Brruncnenue yriia Mex

93 r Y 1 https://m.edsoo.ru/IUSI96UQP
BEKTOpaMH B MPOCTPAHCTBE
IIpocreiimue 3amaqu ¢

94 p A 1 https://m.edso0.ru/FJIXV79T8B
BEKTOpaMH
IIpocreiimue 3amaqu ¢

95 p A 1 https://m.edso0.ru/JCWURNGO1
BEKTOpaMH
IIpocreiimue 3amaqu ¢

96 p A 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMH
IIpocreiimue 3amaqu ¢

97 P A 1 https://m.edso0.ru/P3WEWZZSY
BEKTOpaMH
O00011IeHIE U CUCTEMATH3ALIUS

98 Hj H 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUI
O00011IeHIE U CUCTEMATH3ALIUS

99 1 https://m.edso0.ru/XXBTFP5WL

3HAHUHI




100 HTorosast KOHTpoJbHAsA padoTa 1 https://m.edsoo.ru/SFGPDWNKO
006006

101 ° HjeHHe 1 CHCTEMATHBATIA 1 https://m.eds00.ru/X3ZG8A6SO
3HAHUN
O00011IeHIE U CUCTEMATH3ALIUS

102 . 1 https://m.eds00.ru/93 1 AWXEK 1
3HAHUN

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KoaunuyecTBOo 4acoB

Ne Hara JIeKTPOHHbIe N (ppoBbIE
n/n Tewa ypora Bcero Kontpoaburie | Hpakririeckite u3y4eHusi | oOpa3oBaTeJibHbIC pecypchl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BEKTOpa Ha 1 https://m.edsoo.ru/ WERSDSI4U
IJIOCKOCTHU U B IPOCTPaHCTBE"

2 Hostopetire TeMet ”CKaJ?IpHoe 1 https://m.edso0.ru/M6JO60NJ7
IIPOU3BEACHNUE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Beruncnenue yria Mexmay 1 https://m.edsoo0.ru/55KY41LVG
BEKTOpaMH B IPOCTPAHCTBE"
IToBTOpeHue Temsl "YpaBHeHHE

4 MPAMOM, IPOXOASALIEN YEPES IBE 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHUE IOCKOCTH,

5 HOpMallb, YpaBHEHHUE IUIOCKOCTH 1 https://m.edsoo.ru/VYIHSTERW
B OTpE3Kax
YpaBHEHUE IOCKOCTH,

6 HOPMaJlb, YpaBHEHUE IIJIOCKOCTH 1 https://m.edso0.ru/541910WGX
B OTpE3Kax

7 BekropHoe npousBenenne 1 https://m.edsoo0.ru/NTYOG2APM

8 HHHG\E/I HPIC HEPABCHCTRA, 1 https:/m.edsoo.ru/54EQ7JQ8E
JMHENHOE TPOrpaMMHUPOBAaHKE

9 HHHG\E/I HbIC TIEPABEHETES, 1 https://m.edsoo.ru/VPKWBB4AA
JMHENHOE TPOrpaMMUpPOBAaHKE

10 AHaNTUTUYECKUE METO/IbI 1 https://m.edsoo.r/KHJ20M3PV




pacyé€ra yria MexJy IpsIMbIMU B
MHOT'OI'PaHHUKAX

11

AHaTATHYECKUE METOIbI
pacdéra yriia Mexay
IUIOCKOCTSIMM B
MHOTOTpaHHUKAaX

https://m.edsoo.ru/DDXUUAIAS

12

dopmysia pacCTOSIHUSA OT TOUKH
JI0 TIJIOCKOCTH B KOOPAMHATAX

https://m.edso00.ru/SG451UUG1

13

HaxosxneHue paccTosiHui OT
TOYKH JIO TUIOCKOCTH B KyOe

https://m.edsoo.ru/8V2N4X1L3

14

HaxosxneHue paccTtosiHul OT
TOYKH JI0 INIOCKOCTH B
[IPaBUJILHOM NTUPaMUIC

https://m.edsoo.ru/UZ15UU37F

15

KonTtponsHas padora Nel
"AHanuTH4yecKas reoMeTpus’”

https://m.edsoo.ru/8NGI1GHFM

16

CedeHMst MHOTOIPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPaHHUKH

https://m.edso00.ru/219603NHQ

17

CedeHMst MHOTOIPAaHHUKOB:
METO/ CIIEN0B

https://m.edso00.ru/52XG02J5B

18

CedeHMst MHOTOIPAaHHUKOB:
CTaHJapTHBIE TNIOCKOCTH,
[IEpECEYECHM S IPSMBIX U
IIJIOCKOCTEMN

https://m.edsoo.ru/CUP7TCPXQ

19

[TapamienpHble IpsIMBIE U
IIJIOCKOCTH: IIapaJIICIIbHBIC
CEYCHUS

https://m.edsoo.ru/MM69MKRDP

20

[TapamienpHble IpsIMBIE U
IJIOCKOCTH: Pac4Y€T OTHOLLICHU I

https://m.edso00.ru/O71ROIJFI




21

[TapamienpHble IpsIMBIE U
IIJIOCKOCTH: YIJIBI MEXKIY
CKpELIUBAIOIIMMUCS IIPSIMBIMU

https://m.edsoo.ru/26EPTM74A

22

[lepneHquKyIsipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE TIaphl
MIEPIEHIUKYIISPHBIX IUNIOCKOCTEH
U NPSIMBIX, CHMMETPUHU
MHOT'OTPaHHUKOB

https://m.edsoo0.ru/YQUVT6VZX

23

[lepneHuKysipHbIE IPSMBIE U
IIJIOCKOCTH: TEOpEMA O Tpex
MEePIEHIUKYIIApax

https://m.edsoo.ru/HQIN20ZJP

24

[lepneHquKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS IJIUH B
MHOT'OI'PaHHUKAX

https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpenue: momaau
MHOTOYT'OJIbHUKOB, (DOPMYIIBI
JUTS TIIOIAICH, COOOpaKeHUS
0 I00us

https://m.edsoo.ru/FDRZ09G4X

26

[ToBTOpenue: momaau
MHOTOYT'OJILHUKOB, (DOPMYIIBI
JUTS TIIOIAICH, COOOpaKeHUS
0 I00Ms

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

27

[ToBTOpenue: momaau
MHOTOYT'OJILHUKOB, (DOPMYIIBI
JUTS TIIOIIAICH, COOOpaKeHHS
moao0ust

https://m.edsoo.ru/HWHVFNLOO

28

Tlnomraau ceuennit
MHOTOI'PAHHUKOB: TLIOIIAAN
MOBEPXHOCTEM, pa3pe3aHus HA

https://m.edsoo.ru/X2HRM9HD4




Y4acTH, COOOpaKEHHsI TOA00US

29

[Inomanu ceyenui
MHOTOI'PaHHHUKOB: IIJIOIIAH
MOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs 000

https://m.edsoo.ru/SH4ELYIN6

30

KonTtponpsHas padoTa Ne2
"IloBTOpEHNE: MHOTOTPaHHUKH,
CEUEHUs] MHOTOTPaHHUKOB"

https://m.edsoo.ru/SSUWIWWV1

31

0O0BéM Teira. O0beM
PSIMOYTOJIBHOTO
napaiesienumnea

https://m.eds00.ru/6UXGOORC9

32

3anaun 00 yaBoeHHH Ky0a, O
KBaJIpaType Ky0a; 0 TPUCEKIIUU
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpuieckue 3a/1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuieNienuneaa

https://m.edsoo.ru/ODR6H6TQS

34

[Tpuknanueie 3a1a49u, CBI3aHHBIC
C BBIYHCIIEHHEM 00BEMa
MPSIMOYTOJIBHOTO
napajuieNienuneaa

https://m.edsoo.ru/OSHTIOT1G

35

O0BEM MO TIPU3MBI

https://m.edsoo.ru/8AIL9YHYJ

36

CrepeomeTpuieckue 3a/1auu,
CBSI3aHHBIE C BHIYHCIICHUEM
00BEMOB MPSMON TTPUZMBI

https://m.edsoo.ru/1D8HV54A9

37

[puknangabie 3a1a4u, CBSI3aHHBIC
¢ 00bEMOM IIPSIMOI TTPU3MBI

https://m.edsoo.ru/QI'Y C4F 81U




38

Brruncnenue o0bEMOB Te ¢
IMOMOILBIO OTPEACIIEHHOTO
uHTerpanga. O6bEM HaKIIOHHOM
MIPU3MBI

https://m.edsoo.ru/ON585060H

39

Brruncnenue 006EMOB TeI ¢
IMOMOILBIO OTPEACIIEHHOTO
uHTerpana. O0bEM MUpPaMHUIBI

https://m.edsoo.ru/2CJLCMK8N

40

dopmyrna 00bEMa MUPaAMUIBL.
OTtHomieHNe 00HEMOB TUPAMHU]T C
oOIIMM yriioM

https://m.edsoo.ru/AL3PODCI9E

41

dopmyrna 00bEMa MUPaAMUIBL.
OTtHoleHNe 00HEMOB TUPAMHU]T C
o0IIMM yriiom

https://m.eds00.ru/3GOOAJRNY

42

CrepeomeTrpuieckue 3a/1auu,
CBSI3aHHBIE C 00bEMaMHU
HAaKJIOHHOM IIPU3MBI

https://m.edsoo.ru/7TRERHWO7

43

CrepeomeTrpuieckue 3a/1auu,
CBsI3aHHBIE C 00BEMAMU
MTUPAMUIBI

https://m.edso00.ru/SF480DTS6

44

[IpuknaaHeie 3a1a4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOM MPHU3MBI

https://m.eds00.ru/9SF6OYY VX

45

[IpuknaaHeie 3a1a4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM MUPAMHU/IBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne o0BHEMOB.
Beruncienue paccTosiHus 10
TUIOCKOCTH

https://m.edso0.ru/I39CX0O3CP




47

KonTtponsnas pabora Ne3
"O6BEM MHOTOTpaHHUKA"

https://m.edsoo.ru/XNWZSSJ7P

48

[MunuHapudeckas TOBEPXHOCTb,
oOpa3yroIne TUINHAPUICCKON
IOBEPXHOCTH

https://m.edsoo.ru/7DHKEHEG6

49

HMununap. [psamoit kpyrosou
wwmeAp. [momans
MMOBEPXHOCTH LIUIUHpA

https://m.edsoo.ru/MAVW4KY55

50

KoHnueckas oBEpXHOCTD,
o0Opa3yroine KOHHIeCKOM
nosepxHocTu. Konyc

https://m.edsoo.ru/PVRE7HQ6Y

51

CeueHue KOHyca MIOCKOCTHIO,
NapajuIeJIbHOMN IIOCKOCTH
OCHOBaHUs

https://m.edsoo.ru/EOVSHALSL

52

Yced€HHBIN KOHYC.
N3006paskeHne KOHYCOB U
YCCYEHHBIX KOHYCOB

https://m.eds00.ru/9VKWVDCTE

53

[Tnommaas OOKOBOM MOBEPXHOCTH
U MIOJIHOM MTOBEPXHOCTU KOHYCA

https://m.edsoo.ru/AWKB9E4NE

54

[Tnommaas OOKOBOM MOBEPXHOCTH
U MIOJIHOM MTOBEPXHOCTU KOHYCA

https://m.edsoo.ru/9NF4UE3KJ

55

CrepeomeTrpuueckue 3a1a4 Ha
J0Ka3aTCjIbCTBO U BBIYUCICHHUC,
MMOCTPOEHUEM CEYEHUN
LWINHIpA, KOHYCa

https://m.edsoo.ru/QZVHSEXL9

56

CrepeomeTpuueckue 3a1a4 Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
MMOCTPOEHUEM CEYEHUN

https://m.edsoo0.ru/AKF6PW62W




LUJIMHIPA, KOHYCa

57

[IpuknaaHeie 3a1auu, CB3aHHbIE
C HWJIMHAPOM

https://m.edsoo.ru/3429ZLHTS5

58

[Ipuknagneie 3a1a4u, CBA3aHHbIE
C HWJIMHAPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Coepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[lepeceuenue cdepsl U mapa ¢
mockocTeio. Kacanue mapa u
cdepbl TIOCKOCThIO. By u
n300pakeHue mapa

https://m.edsoo.ru/JFENB5ZS0

61

[lepeceuenue cdepsl U mapa ¢
mockocTeio. Kacanue mapa u
cdepbl TIOCKOCTRI0. Bua u
n300pakeHue mapa

https://m.edsoo.ru/M6WK9K950

62

VYpaBuenue cgepsl. [Inomans
cdepsl U e€ yactei

https://m.edsoo.ru/U8G24BO8H

63

Cummerpus cdepsl 1 mapa

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

64

CrepeomeTrpuueckue 3a1a4u Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
CBSI3aHHBIE CO CEpOoi U Mapom,
IMOCTPOECHUEM UX CEUEHUN
IUIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuueckue 3a1a4 Ha
J0Ka3aTCjIbCTBO U BBIYUCICHHUC,
CBSI3aHHBIE CO CEpOi U MapoM,
MMOCTPOECHUEM UX CEUEHUU
TUIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

HpI/IKJIa,Z[HBIe 3aJda4yu, CBA3aHHBIC

https://m.edsoo.ru/XW5LI7A9]




co cepoii u mapom

IToBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYUCIIEHUS B

67 https://m.edsoo.ru/EJ2QDAVEJ]
OKPYKHOCTH, CTaHJAPTHBIC
moao0ust
Pa3znnunble KOMOMHAIIMY TEN

68 H https://m.edsoo.ru/LE7933LXX
BpAIICHUS] © MHOTOTPAHHUKOB
3agaun o teMe "Tena u

69 8 " https://m.edsoo.ru/PHHLCGS4E
MOBEPXHOCTH BpAIICHUS
3agaun o teMe "Tena u

70 8 " https://m.edsoo.ru/22WPBLTP9
MMOBEPXHOCTH BpAIICHUS
KontponbHag padora Ned "Tena

71 P P " https://m.edsoo.ru/33W222M63
Y TIOBEPXHOCTH BPAICHUS
O0BéM muaapa. Teopema 00

72 . H AP p https://m.edsoo.ru/1ZN2S6ZMO
00BbEME PSIMOTO LIUIIMHIPA
Brrunciaenue 006EMOB TeEN €

73 MIOMOIIIBIO ONPEIETEHHOTO https://m.edsoo.ru/ACTOMFMVF
uHTerpana. O6séM KoHyca
ITnomaau OOKOBOI U OJTHONU

74 tad https://m.edsoo.ru/ZYTK7P8B1
MOBEPXHOCTU KOHYCA
CrepeomeTrpuieckue 3a/1auu,

75 CBS3aHHBIE C BLIYUCIIEHUEM https://m.eds00.ru/709VIYPSC
00BEMOB ITMIIMH/IPA, KOHYCA
IIpukinagHele 3a1a4u 110 TEME

76 "O0BEMBI U IJIOLLIAINA https://m.eds00.ru/QXEA9GPVB
noBepxHocTei ten"
O0BEM 111apa U MIapoBOro

77 p P https://m.edso0.ru/VV60ONBVZX

cektopa. Teopema 06 00bEME




mapa. [lnomane chepsr.
CrepeomeTrpuieckue 3a/1auu,
CBSI3aHHBIE C BHIYHCIICHUEM
00BEMOB 111apa, IapoBOTO
CerMEHTa U IIAPOBOTO CEKTOpa

78

[IpukinagHele 3a1a4u 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM M1apa U TUIOIIAHI0
cdepbl. COOTHOMICHUST MEKTY
TUIOMIA/ISIMH TTIOBEPXHOCTEH U
00bEMaMM O TOOHBIX TEIl

https://m.edsoo.ru/EZH9GRUE]

79

[TogoGHBIE TeNa B TPOCTPAHCTBE.

N3menenne o0bEMa pu
noobuu. CrepeomMeTpruuecKue
3aJjauM, CBSI3aHHBIE C
BBIUUCIIEHUEM 00BEMOB TeN U
IUTOLIAJEN ITOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

KonTtponsHas pabora Ne5
"[1nomaan MOBEpXHOCTH U
00BEMBI KPYTJIBIX T

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

81

JIBUKEHUS IPOCTPAHCTBA.
OtoOpaxkenus. JIBrxeHus u
paBeHcTBO Quryp. O6mue
CBOMCTBA JIBUJKCHUI

https://m.edsoo.ru/RXJ4YW6NA

82

Bunp! nBmkeHuit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpaJIbHasl CHMMETPH,
3epKaJIbHasi CAMMETpPU,
IIOBOPOT BOKPYT NPSAMOU

https://m.edsoo.ru/ZSUA7TNTX




83

[TpeoOpazoBanust mog00MSL.
[Tpsmas u cdepa Diinepa

https://m.edsoo.ru/A1IPU2WOAX

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHHE JBUKEHUS

https://m.edsoo.rt/KFDHOMGKZ

85

KonTtponeHas padota Ne6
"BexTopsl B npocTpaHcTBe"

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

86

O6o6maromee moropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
CUCTEMaTU3alKsl 3HAHUI:
"[TapanienbHOCTh NPSAMBIX U
MIJIOCKOCTEN B mpocTpaHcTBE"

https://m.edsoo.ru/IHVB2NZH9

87

O6o6maromee moBropenue 11
MOHATUM U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
CUCTEMaTU3aLUs 3HAHUN:
"BekTopsl B npocTpaHCcTBE"

https://m.edsoo.ru/AQEFPERJ0O

88

O6o6maromee moropenue 11
MOHATUN U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
CUCTEMaTU3aLs 3HAHUN:
"BekTopsl B npocTpaHcTBe"

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

&9

O6o6maromee moBropenue 11
MOHATUM U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
CUCTEMaTU3aLUs 3HAHUN:
"O6beM MHOTOTpaHHUKA"

https://m.edsoo.ru/B85S7VDTC

90

O6o6maromee moropenue 11
MOHATUH U METOJIOB Kypca

https://m.edsoo.ru/AJX4CDP5I




reometpun 10-11 kiaccos,
CUCTEMaTU3aLUs 3HAHUN:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee moropenue 11
MOHATUN U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
CUCTEMaTU3aLUs 3HAHUN:
"IInomaay NoBEpXHOCTH U
00BEMBI KPYTJIBIX T

https://m.edsoo.ru/H2ZABPRXO

92

O6o6maromee noropenue 11
MOHATUM U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
CUCTEMAaTU3aLUs 3HAHUMN:
"IInomaayu NoBEpXHOCTH U
00BEMBI KPYTIIBIX TE"

https://m.edsoo.ru/JG1DJ5S0NK

93

HTorosas KOHTpoJbHAsA padoTa

https://m.eds00.ru/GXZMP89GD

94

[ToBTOpEeHue, 06001IeHNE 1
cUCTeEMAaTHU3al s 3HaHUU

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

95

[ToBTOpeHue, 06001IeHNE 1
cUCTeEMAaTHU3al s 3HaHUHU

https://m.edsoo.ru/UI26CB4XL

96

Hcropus pazsutus
CTEPEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTUH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/IESALO6B5

97

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX

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




TEXHOJIOTUN

98

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKHU U €€
POJIb B pPa3BUTUU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edso00.ru/41 X3XKQOG

99

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTUH COBPEMEHHBIX
WH)KECHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

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

100

Hcropus pazsutus
CTEPEOMETPUH KaK HAYKHU U €€
POJIb B pPa3BUTUH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/GEJCO734F

101

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKHU U €€
POJIb B pa3BUTUH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pazsutus
CTEPEOMETPUH KaK HAYKU U €€
POJIb B pPa3BUTUH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.eds00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kog .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NpoBePSIEMOro N
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUKA, MPSAMasi, INIOCKOCTh
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPHH M CIEICTBUS M3 HUX IMPHU PEIICHUU
' reOMETPUYECKHUX 33124
73 OnepupoBaTh MOHATHIMH: MapaUICNbHOCTh U MEPHEHAUKYISIPHOCTH
' NPSIMBIX U IIOCKOCTEH
74 KnaccuduimpoBars B3auMHOE pPACIOJIOKEHHE TPSMBIX H IUIOCKOCTEH B
' [POCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYI'PAHHBIM Yroy, TpaHW IBYIPAHHOTO YTIIa,
7.5 peOpo ABYTpaHHOTO yria, JMHEHHBIH yroJl ABYTPaHHOTO yria, TpaaycHas
Mepa IBYTPaHHOIO yria
76 OnepupoBaTh TOHSTUSIMH: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKIIBII
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUIIbHBI MHOTOTPAaHHUK
77 PacriozHaBath OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB (TIMpaMuja, TpHU3Ma,
' MPSIMOYTOJIBHBIN TapaJuIeTIeHIIe, KyO0)
KnaccuduimpoBare ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHUSA IS
7.8 KIacCU(pUKAUU (BBIMYKJIbIE U HEBBITYKIbIE MHOTOTPAaHHHUKH, TPABUIbHBIC
MHOTOTPAaHHUKH, IPSIMbIE U HAKIIOHHBIE TIPU3MBI, TAPAILIICIICTTUTIC B )
7.9 OnepupoBaTh NOHIATUSAMU: CEKYIIas INIOCKOCTb, CEYUEHUE MHOTOTPaHHUKOB
710 OOBSACHATH MPUHITUIBI MIOCTPOSHUS CEYCHUN MHOTOTPAaHHUKOB, UCTIONB3YS
' METOJI CIIEI0B
Ctpouth ceueHHUs MHOTOTPAHHMKOB METOJOM CJIEIOB, BBIMOJHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp:
BHJI CBEPXY, COOKY, CHH3Y
Pematp 3amaun Ha HaXOKJIEHHUE TC€OMETPHUECKUX BEIMYMH MO 00pasiam
WIN alrOpUTMaM, TMPUMEHSS W3BECTHBIC AHATMTHYECKHE METOMBI TpHU
7.12 pEelICHHH  CTaHAApPTHBIX MaTeMaTHYeCKMX 3a7ad Ha  BBIYUCIICHUE
pacCTOSIHUN MEXIy ABYMS TOYKAMH, OT TOYKH JIO MPSMOHM, OT TOUYKHIIO
TJIOCKOCTH, MKy CKPEIIUBAOIIIUMHUCS MPSIMBIMH
Pematp 3amaun Ha HaXOKJIEHHUE TC€OMETPHUECKUX BEIMYMH MO 00pasiam
713 WIN alrTOpUTMaM, TMPUMEHSS W3BECTHBIC AHATMTHYECKHE METOMBI TMpHU

pELICHUN CTaHJAPTHBIX MATEMAaTUYECKUX 3aa4 Ha BBIYUCICHHUE YIJIOB
MEXKIY CKPCLIMBAIOUUMHUCA IMPSAMBIMHM, MEXKIY IMPSIMOM M INUIOCKOCTBIO,




MEXKy INIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Bbruncnare 00bEMBI U IIJIOIIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,

7.14 NUpaMua) ¢ HpUMEHEHHEM (OPMYN, BBIUUCISATH COOTHOILICHUS MEXKIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK 1M0100HBIX MHOTOTPAHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb U
' IUIOCKOCTh CHMMETPHH, IIEHTP, OCh U MIIOCKOCTh CHMMETPHH (DUTYPHI
W3BnekaTh, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMH(MOPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (uUrypax, MpeaCTaBICHHYIO Ha
yepTexax U pUCyHKax
[TpumensTh reoMerpuyeckre (akThl Ui PEIICHUS CTEPEOMETPHUYECKHX
7.17 3a/a4, NPEAIOJaralolliuX HECKOJIbKO IIaroB pEIIEHUs, €CIU YCIOBUS
pUMEHEHHs 3aJJaHbl B SIBHOHM popme
718 IIpuMeHATs mpocCTEHIIME IPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-
' KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUECKUX 3a/1a4
719 [IpuBoaUTE mpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B IPUpOJE U
' KU3HHU, PACIIO3HABATh IPOSBICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE
IIpuMeHATh MOTYYEHHBbIE 3HAHUS Ha MPAKTUKE: aHAIN3UPOBATH peajbHbIC
CUTYallMy U NPUMEHATh U3YyUEHHBIC TIOHATHS B IIPOLIECCE MMOUCKA PELIECHUs
MaTeMaTU4ecku chopMyaHMpOBaHHON MPOOIEMbI, MOJECTUPOBATh pealbHbIC
7.20 CUTyallud Ha SI3bIKE T€OMETPUHU, MCCIEA0BATH IOCTPOCHHBIE MOJEIU C
HCTOJIb30BAHUEM T€OMETPUUYECKHUX MOHATHI M TEOopeM, ammnapaTa ajareopsl,
pelmarb  NpPakTUYECKUE  3aJauyd,  CBS3aHHBIE C  HAXOXXICHHEM
r€OMETPUYECKUX BEINYUH
11 KVIACC
Koxn .
IIpoBepsiemble npeAMeTHBbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI
NpOBEPsSIEeMOro .
o0pa3oBaTeIbHOM NPOIrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHAMM: IHJIMHIpPUYECKass MOBEPXHOCTb, 0Opa3yromue
6.1 LIUIMHAPUYECKOH MOBEPXHOCTH, LMJIMHJIP, KOHHMYECKAs IOBEPXHOCTD,
oOpasyromne KOHMYECKOH TOBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTh
6.2 Pacrnio3naBats Tena BpaieHus (MIIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MOJTYYESHHUS Tl BPALICHUS
6.4 KnaccuduimpoBars B3auMHOE PacIoiokeHrue c(hepbl ¥ MIOCKOCTH
OnepupoBaTh NOHATUAMU: ILIAPOBON CETMEHT, OCHOBAaHHUE CErMEHTA, BBICOTA
6.5 CETMEHTAa, I1apOBOM CIJIOM, OCHOBAHUE IIAPOBOIO CJOs, BHICOTA LIAPOBOIO
CJI0s1, IIAPOBOU CEKTOP
6.6 Bbruncnare 00bEMBI M IUIONMIAAM  TMOBEPXHOCTEH TEN  BpallCHHUS,




Te€OMETPUYECKUX TeJI ¢ IPUMEHEHUEM (HopMyIT

6.7

OnepupoBaTh NOHATHSAMHU: MHOTOTPAaHHMK, BIIMCAaHHBIH B cdepy H
OMMCAaHHBIN OKOJIO c(epbl, chepa, BIUCaHHAs B MHOTOIPAaHHUK HIIH TEJO
BpalleHUs

6.8

BBIYHCIATE COOTHOIIEHUST MEXTy TIOMIAISIMU MOBEPXHOCTEH U 00BEMaMu
IMOJOOHBIX TET

6.9

N300paxaTe u3ydaemble (GUIYpbl OT PYKH M C TNPUMEHEHHEM IPOCTBIX
YEPTEKHBIX HUHCTPYMEHTOB

6.10

BbIMOnHATE  (BBIHOCHBIE) IUIOCKHE UEPTEXH W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (uUryp: BHUJI CBEpXy, COOKY, CHHU3Y; CTPOUTb CEUCHHs Tell
BpaleHus

6.11

W3BnekaTh, WHTEPHPETUPOBATH M MPEOOpPa3oBBIBATH HH(POPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (Urypax, MpeaCTaBICHHYIO Ha
4epTekax U pUCYHKAX

6.12

[TpumensTh reoMerpuyeckue (PakThl Ui PEIICHUS CTEPEOMETPHUYECKHX
3a/a4, MPEANOJAraloIiuX HECKOIbKO IIArOB PpELICHUs, €CJIU YCIOBHS
IPUMEHEHHUs 3aJJaHbl B SIBHOHM (popme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBINONHATE JEHCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOYKCHHUSI BEKTOpAa Ha YHUCIO, OOBSACHATH, KAKUMH CBOWCTBAMH OHHU
o0azaroT

6.15

IIpuMeHATH MpaBWIIO NapaAJIENIECIIUIIEAA [IPU CII0KEHUN BEKTOPOB

6.16

OnepupoBaTb NOHATHSAMM: JEKapTOBbI KOOPAMHATBI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHEI BEKTOPA, YOl
MEXKy BEKTOPAaMHM, CKAISIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxoguth cymMMy BEKTOpPOB M NPOM3BEICHHE BEKTOpa Ha 4YHCIO, Yol
MEXAY BEKTOPAMH, CKaJSPHOE MPOU3BEICHME, PACKIAIbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3azaBaTh IJI0CKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT

6.19

Pemate HpOCTCﬁHIHC FCOMCTPHUUCCKUC 3aJa4 HAa NPHUMCHCHUC BCKTOPHO-
KOOPAWHATHOT'O MCTO A

6.20

Pemarn 3aJa4yd Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOIICHUM U
HaxO0XKXJACHUC T'COMCTPUYCCKHUX BCIWYHH II0 06pa3uaM WK aJIrOpUTMaMm,
MPUMCHSIA HU3BCCTHBIC MCTOAbI npu PCHICHUA CTaHAAPTHBIX
MaTEMAaTHYCCKHUX 3aJa4

6.21

IIpuMeHATs mpoCTEHIIME IPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a1a4

6.22

IIpuBoUTE HpHUMEpPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
’KU3HH, PACIIO3HABATH IPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

IIpuMeHATH MOJyYEeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH pEabHbIC




CUTYyallMU U NPUMEHATh U3YUYCHHBIC ITOHATUSA B IPOLECCE MIOUCKA PELICHUS
MaTeMaTU4ecku chopMyaHMpOBaHHON MPOOIEMbI, MOJECTUPOBATh pealbHbIC
CUTyallUM Ha S3bIKE T'€OMETPUH, MCCIEI0BATH ITOCTPOCHHBIE MOJCIU C
MCIOJIb30BAHNEM T€OMETPUUYECKHX MOHATHI M TEopeM, ammnapaTa ajareOpsl,
pemaTtb  NPAaKTUYECKUE  3a7a4d,  CBA3AHHBIE C  HAXOXKIACHUEM

rCOMCTPHUICCKUX BCIIMYNH




INPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mnpsMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, [TapaJLICIbHbIE
U CKpelmuBawomuecs npsmele. llapamnenbHOCTs OpsMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: IMApaJUICIbHBIE IPSAMBIE B IIPOCTPAHCTBE, IAPALIEIBHOCTb TPEX
INpSAMBIX, MAPAJLICIBHOCTh IMPSAMOM M  IUIOCKOCTH. YIUIBIC COHAIIpaBICHHBIMU
CTOPOHAaMH, YroJl MEXJIy IPSIMBIMU B IIPOCTpaHCTBE. llapaiiesbHOCTH IUIOCKOCTEN:
MapajuleJIbHblEe IUIOCKOCTH, CBOMCTBA MapajUIeIbHBIX ILIOCKOCTed. IIpocrenmue
NPOCTPAHCTBEHHBIE (UTYpbl Ha TIUIOCKOCTH: TeTpa’lp, KyO, Mapaulesenumnesn,
IMOCTPOEHUE CEUCHUI

7.3

[lepneHUKYIAPHOCTE NPAMOM M IUIOCKOCTH: IEPHEHIUKYISIPHBIC IpsSMbIE B
IIPOCTPAHCTBE, IPSIMBIE MTAPAJUICIbHBIC U MEPIECHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIIPHOCTHA IPSIMOM U IUIOCKOCTH, TeOpeMa O NPAMOMN IEPIEHIUKYIAPHOU
IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIOJ MEXAY IPSIMOM U IUIOCKOCTBIO, JBYTPaHHBIN
YroJl, IMHEWHBIN YTrOJl ABYIPaHHOIO yria. [leprneHaukynsap U HaKJIIOHHBIE: pacCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TIOCKOCTH, NMPOEKLUs (PUrypsl Ha
IJIOCKOCTh. [IepneHIuKyIsapHOCTh IUIOCKOCTEN: NMPU3HAK MEPIICHAUKYISIPHOCTH JIBYX
mockocteil. Teopema o Tpéx nepreHuKynsapax

7.4

IloHATHE MHOTOIpDAaHHMKA, OCHOBHBIC DJJIEMEHTbl MHOTOIDAHHMKA, BBIIYKIbIE H
HEBBIIIYKJIbIE MHOTOIPAaHHMKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yronpHas
npu3Ma, TpaHH M OCHOBAaHUS NPHU3MBI, MpsMas W HAKJIOHHAs TNPH3MBI, OOKOBas H
IIOJIHAs MOBEPXHOCTH Npu3Msbl. [lapamnenenunen, IpsMOYroJbHbIN HapaJIeJICUIEe] U
ero csoucrBa. [Iupamuna: n-yrosibHass nmupamuaa, I'PaHM U OCHOBAaHHUE ITHPAMUIBI,
O0KOBasi M TOJHAs MOBEPXHOCTh MUPAMUAbI, NpPAaBWIbHASA U YCEUEHHAs MUpPaMUIA.
OnemMeHTHl Tpu3Mbl M nupamuabl. [lpaBuibHBIE MHOTOIpDaHHUKH: IOHSTHE
[IPaBUJIBHOTO MHOIOTpaHHMKA, IpaBWJIbHAs IIpu3Ma M IpaBWIbHAs IUpaMUia,
NpaBUIIbHASL TPEYroJbHAask MUpaMUa M MPaBUIIbHBIN TeTpa’ap, KyO. [IpencraBnenue o
IIPaBWJIBHBIX MHOTOIPAaHHMKAX: OKTa’Ap, JOJeKa’ap U uxocadapyrue CeueHus
IIPU3MBI U TUPAMUIbI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENBHO TOYKH, MPSAMOM, IJIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, Mapajulelenunenax,  IpaBHIbHBIX
MHOT'OI'PaHHUKAX

7.6

Bbruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nmaroHanu, yriael. Ilmomans
OO0KOBO¥ TOBEPXHOCTH M MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIAb OCHOBaHUH,




Teopema 0 OOKOBOM MOBEPXHOCTH MPsIMOI mpu3Mbl. [lo1aas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABUJIBHOM NUpaMUIBI, TEOpEMA O IUIOIIAAA YCEYEHHON MUPAMHUIBI.
[Tonsitue 06 066EMe. OOBEM nUpaMuIbl, IPUIMBI

7.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOIIAIIMH MOBEPXHOCTEH,
00BEMaMHU IO AOOHBIX TEN

11 KVIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 0Opa3yOIIUe WINHIPUUECKON MOBEPXHOCTH, OCh
WIMHAPUYECKOH TOBEepXHOCTH. LlmnmmHIp: ocHOBaHHMS W OOKOBasi MOBEPXHOCTH,
oOpa3yroias 1 0Ch, IJIOIaAb OOKOBOW U TIOJTHON OBEPXHOCTH

6.2

Konunyeckas moBepXHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U BEpPIIMHA
KOHUYECKOW TOBepXHOCTH. KOHyC: OCHOBaHME W BepIIMHA, OOpasymomas u OCh,
Ionmaab OOKOBOW W TOJHOW TMOBEPXHOCTU. YCEUEHHBINM KOHYC: 0Opasyromme u
BBICOTA, OCHOBaHUS M OOKOBAsi IOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, IMamerp, IUIOMaab MOBEpXHOCTH cdeprl. B3aumHuoe
pacmonioxkeHue cdepbl U TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIoNaah

cepsl

6.4

N300paskenue Ten BpaleHus Ha IIOCKOCTH. Pa3BépTka mumHapa 1 KOHyca

6.5

KomOuHnamuu ten BpameHust ¥ MHOTOI'PaHHUKOB. MHOTOTpaHHHUK, OTMCAHHBII 0KOJIO
cdepsl, cdepa, BIUCaHHAS B MHOTOI'PAaHHHK, WM TEJIO BPaILlEHUS

6.6

[Tonsitne 06 o0béMe. OcHOBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO TapajuieNienumesia u cieacTBus u3 He€. O0bEM LUITMHIIPa, KOHYCA.
O06BEM mapa u maomans chepsbt

6.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXTY IJIOMIAIMU TOBEPXHOCTEH,
00BEMaMHU 1TOJOOHBIX TEN

6.8

Ceuenust nuIMHApa (MapajuiebHO U TEPHEHAMKYISIPHO OCH), CEYEHHMsS] KOHYca
(mapanyenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPIINHY), CEUEHHUS LI1apa

6.9

Bexktop Ha miockoct M B npocTpaHcTBE. ClI0KEHHE W BBIUMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ducio. PasnoxkeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. IIpaBuno mapamienenunena. Pemenue 3aa4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI JCUCTBUN C BEKTOPAMHU

6.10

[IpsmoyronpHas cucrtemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl BeKTOpa.
[Ipocreiimme 3amaud B KOOpAMHATaX. YroJl MexIay BekTopaMu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIIEHHE YIIIOB MEXKIY NPAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ IIPH PELIEHUH FEOMETPUUECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJBHOM
IPOI'PAMMBI CPEJTHETO OBIIIETO OBPA3SOBAHUS

Kon IIpoBepsiemble TpeOOBAHUSA K NPEeAMETHBIM Pe3yJIbTaTaM OCBOCHHSA
NMPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMBbl CpeJHero oouero
TpeOOBaHuUs o0pa3oBaHus

Brnanenne wmeTomamMm J0Ka3aTenbCTB, aNTOPUTMAMM DPELICHUS 3ajady;
yMeHue (GopMynIHpOBaTh W OINEPHPOBATH MOHATHAMH: OIpeaesCHHE,
aKkcHoMa, Teopema, CIIeJACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; MPUMEHATh UX; YMEHHE (OPMYITHPOBATH
o0paTHOE€ M TPOTHBOIOJIOXHOE YTBEP)KICHHE, NMPUBOJIUTH HPUMEPH U
KOHTPIIPUMEPBI, HCIIOJIb30BAaTh METOJ MaTeMaTW4ecKOW MHIYKIUH;
MIPOBOJIUTH JOKA3aTeIbHbBIE PACCYKICHUS MPU PELICHUH 33134, OLIEHUBATh
1 JIOTMYECKYI0  TMPAaBHIBHOCTh  PACCYXKJIEHHH; yYMEHHE OIEepHpOBATh
MOHATUSAMH: MHOXECTBO, MOJMHOXKECTBO, OMEpaIMi HaJl MHOXXECTBAMU;
YMEHHE  HCIOJb30BAaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar — Juis
ONMCAHMSI PEATbHBIX MPOIIECCOB U SBJICHUN M MPU PELICHUU 33/1a4, B TOM
qHcie U3 APYTUX y4eOHBIX MPEeIMETOB; YMEHHE ONEPUPOBATH MOHATHIMU:
rpad, cBs3HBIM rpad, 1epeBo, UK, Tpad HA TUIOCKOCTH; YMEHUE 33/1aBaTh
U ONHUCHIBATh Tpadbl Pa3IMnYHBIMH CIIOCOOAMHU; UCIIONB30BaTh Tpadbl Mpu

pelieHuu 3a1a4y

YMeHue omnepupoBaTh MOHATUSMH: HATypalbHOE YHCIO, LIEI0€ YHCIIO,
CTETeHb C IIETBIM MOKa3aTesieM, KOPEHb HAaTypaJbHOM CTENEHH, CTENEHb C
palnMoHaNbHBIM TIOKA3aTeNIeM, CTENEHb C JICHCTBUTENBHBIM IMOKa3aTeleM,
jgorapupM UHCIA, CHUHYC, KOCMHYC M TaHT€HC IPOU3BOJILHOTO 4YHCIIa,
OCTaTOK I0 MOJIYJIO, PALMOHAJIBHOE YHCIIO, HPPALUOHAIBHOE YHCIO,
MHOJKECTBA HATYPalIbHbIX, LENbIX, PAlMOHAIBHBIX, JEHCTBUTEIbHBIX
2 YHCeNT;, YMEHHE HCII0JIb30BaTh MPU3HAKU JETMMOCTH, HAMMEHBIINHN 00Ini
JEeTUTeh W HauMeHbllee oOmee KpaTHoe, alropuT™M EBkimmpma npu
peleHn: 3a7ay; 3HaKOMCTBO C Pa3jIMYHBIMU MO3MIMOHHBIMH CHCTEMaMH
CUMCIICHUS; YMEHHE BBITIOIHATH BHIYMCIICHUE 3HAUCHHUH U TpeoOpa3oBaHus
BBIPQXKCHUH CO CTENEHsSMH M Jiorapudmamu, mnpeodpa3oBaHus IpOOHO-
pallMOHANBHBIX  BBIPQKEHUH; yMEHHE  ONEpPUPOBATh  MOHATHIMMU:

IoCJICA0BAaTCIIbHOCTD, apI/I(bMeTI/I‘ICCKaH nporpeccus, TrcoOMECTPpHUYCCKAA




nporpeccusi, OECKOHEYHO YOBIBaiollas T'e€OMETpUYEcKasi IMPOrpeccus;
YMEHHME 3a7aBaTh IOCJIEI0BATEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYppEeHTHBIX (popMys; yMEHHE ONEepUpPOBATh MOHATHIMH: KOMIUIEKCHOE
YUCJIO0, CONPSDKEHHBIE KOMILJIEKCHBIE YHMCIIA, MOJYJAb M  apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMma  3alMcl  KOMIUIGKCHBIX  YHCell
(reomeTpuyeckas, TPUTOHOMETpPHYECKass M ainreOpanyeckas); yMeTb
MPOU3BOAUTE apU(PMETHUECKUE JAEHCTBHS C KOMIUICKCHBIMU HYHCIAMU;
IIPUBOJUTH IIPUMEPHI UCIOJIb30BAHUS KOMIUIEKCHBIX YHCEN; ONEpUPOBATH
HNOHATUAMM:  Marpuua 2X2  wu  3x3, omnpedenuTeNb  MaTpULbl,

FCOMCTpI/I‘ICCKI/Iﬁ CMBICIJT OIIPCACIIUTCIIA

YMeHHue omnepupoBaTh IMOHATUSAMU: PALMOHAIBHBIC, WUPPALMOHAJIBLHBIE,
MOKa3aTeNbHbIE, CTENEHHbIE, JIOrapu(pMHUECKUE, TPUTOHOMETPUUYECKUE
YpPaBHEHUs UM HEPABEHCTBA, HUX CHUCTEMBl; YMEHHME OIEPUPOBATH
MOHATUSAMH: TOXJIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHHe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMA YPAaBHEHUHM U HEPABEHCTB, PaBHOCWIbHOCTb
YPaBHEHUI, HEPAaBEHCTB U CHUCTEM; YMEHHME pellaTb YpaBHEHHS,
HEPAaBEHCTBA M CHUCTEMbl C IIOMOIIBIO Pa3IMYHBIX IPUEMOB; pEILIATH
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IIApaMETPOM; IPUMEHSTH
YPaBHEHUsl, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHUS MaTeMaTUYECKUX

3a7a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U pPeaslbHOM KU3HU

YMeHue omnepupoBaTh TOHATHUSAMH: (PYHKIMSA, YETHOCTH (YHKIHUH,
NEPUOJANYHOCTh (PYHKIMHM, OTPAaHMYCHHOCTh (YHKIIMHM, MOHOTOHHOCTH
GbyHKIMHU, SKCTpeMyM (QYHKIUHU, HauOoJplllee U HaWMEHbIIEE 3HAYCHUS
(GyHKIMU Ha TPOMEXKYTKE, HENpPEpbIBHAS (PYHKIIMS, aCUMIITOTHI Ipaduka
¢byHKIMU, TIepBas U BTOpas MPOM3BOJHAS (PYHKIIMH, T€OMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Hasi, OINpenelEHHBIN
MHTETpaj; yMEHHE HaXOJUTh AaCUMOTOTHl Tpaduka (YHKIUU; yMEHUE
BBIUMCIIATH  NPOU3BOJHBIE CYMMBI, IPOM3BEJCHUSA, YAaCTHOTO U
KOMIO3ULMK (YHKIMH, HAXOAWUTh ypaBHEHHME KacaTelbHOH K rpaduky
GyHKIMU; YMEHHME HaXOJIUTh IPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIIUH;
YMEHHE HCIIOJIb30BaTh MPOU3BOJAHYIO ISl HCCleloBaHUS (yHKUUH,
HaXOJUTh HauOOJIbIIME M HAUMEHbIIWE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BAaHUEM arapaTa MaTeMaTHYeCKOTro
aHauM3a; NPUMEHATh TMPOM3BOJHYIO Ul HAXOXKJICHHS HAMIIyYIIero
pelieHusl B MPHUKIAAHBIX, B TOM YHCIE COLMATbHO-3KOHOMUYECKUX U

buzMUecKuX 3a7adax; HaXOAWTh TUIOMIATU U OOBEMBI QUTYDP C MOMOIIBIO




HUHTCrpajia; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOTO MOJACIHNPOBAHUA C

MOMOIIBIO TU(PepeHIINATbHBIX YPaBHEHU I

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMHN, 0OpaTHas (yHKIUS,
KOMNO3MLUS (QYHKIUH, nuHEeHHas (yHKUuUs, KBaJpaTu4yHas (QyHKLUS,
panMoHanbHas (YHKIUS, CTerneHHass (YHKIUS, TPUTOHOMETPUYECKUE
GyHKIMHM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MOKa3aTelbHas W
norapupmuueckas (yHKIHUU; YMEHHE CTPOUTh TpadUKd HU3YyYEHHBIX
GbyHKUIMH,  BBINONHATH  HpeoOpa3oBaHuss  rpagukoB  (yHKUHUH,
UCTOJb30BaTh TPapUKH ISl U3YYEHHUS MPOIIECCOB U 3aBUCHUMOCTEH, Mpu
pelIeHn: 3a7ady U3 APYruX Y4eOHBIX MPEAMETOB U 33/a4 U3 pealbHOU
KU3HU; BBIp@KaTh (OPMYIaMU 3aBUCHMOCTH MEXKAY BEIUYHMHAMU;
UCMOJb30BaTh CBOWCTBA U TpaduKu (YHKIHMHA Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 33/Ja4 C IapamMeTpaMiu; H300pakaTh Ha KOOPJHMHATHON

IIJIOCKOCTH MHOKECTBA PELIECHUN YPAaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MPOILEHTHI, J0JM M YacTH, Ha ABIKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a7a4dl U3 00JacTU YNpPaBJICHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMH); COCTABIATH BBIPAKEHUS, YpPAaBHEHHs, HEPABEHCTBA M HX
CUCTEMBI II0 YCIOBHIO 3a/1ayd, HUCCIECNOBATh IIOJyYEHHOE pELICHUE H
OLICHUBATh MPaBAONOJOOHOCTh pPE3YyNbTAaTOB;, YMEHHME MOJICIUPOBATH
pealbHBIE CUTyallUd Ha $A3BIKE MATEMAaTHKHU; COCTaBJIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3a/1a4U, UCCIEA0BATh
MOCTPOEHHBIE ~ MOJIEIM C  HCIOJB30BAaHMEM  ammapara  ajareOpsl,

MHTEPIPETUPOBATH II0JYYCHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATUAMHU: CpeaHee apu]MeTHueckoe, MeauaHa,
HauOoJIbIlIee ¥ HAUMEHBIIIEe 3HAYCHUs, pa3Max, JUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO HAbOpa; yMEHHE HU3BJIEKaTh, MHTEPIPETHPOBATH
nH(pOpMaINIO, IPEACTABICHHYIO B TAaOJIMIIAaX, Ha JUarpaMmax, rpapukax,
OTPaKaIOIIYI0 CBOMCTBA peaJIbHBIX MPOIIECCOB U SBJICHUM; MPEICTABIIATH
uHQOpPMALIUIO C TOMOIIBI0 TabIWIl W JAWarpaMM; HCCIEIO0BaTh
CTaTUCTHYECKHE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TpaduyecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB; Ipa)UuecKu UCCIEI0BAaTh COBMECTHBIC

HAOJIOIEHUS C TOMOIIBIO THarpaMM pacCeMBaHUA U JIMHEHHOM perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIy4aWHOTO COOBITHS;, YMEHHE BBIUYUCIATH




BEPOATHOCTh C UCIOJB30BaHHUEM TpapUuecKUX METOIOB; MPUMEHSThH
(bopMynbl CHOKEHHS M YMHOXEHHS BEpOATHOCTEH, (QOpMyny MOIHON
BepOATHOCTH, Gopmyny beprymnu, komOuHaTOpHBIE (DaKTHl U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH peabHBIX COOBITHI; YMEHHE OIEpUPOBATH
NOHATUSAMH:  ClIydyailHas BEJIMYHMHA, paclpesielieHue BEpOSTHOCTEH,
MaTeMaTH4eCKOe OKUAAHUE, IHCIEPCUs M CTaHAAPTHOE OTKIOHEHHE
CIlyyafHOH  BEJWYMHBI, (QYHKUUM  paclpefesieHus W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJILHOTO paclpe/ielieHuil; yMeHue
UCTOJIb30BaTh CBOWCTBA M3YYEHHBIX PACIpENeICHUN IS PELIeHus 3ajay;
3HAaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOUHBIX
UCCIICIOBAaHUI; yMEHHE TPUBOJUTH TPHUMEPHl TMPOSIBICHUS 3aKOHA
OONBIIMX 4YHCET B TNPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEPHPOBATH MOHATHUAMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHUH,
YHUCIO  MEpecTaHoBOK; OuHOM  HploTOHA;  yMeHHE  NPUMEHSTH
KOMOMHATOpHbIE (DaKThl U PACCYKICHHUS JUISI PELICHUs 3a/1a4; OLEHUBATh
BEPOSATHOCTH PEATbHBIX COOBITUI; COCTABIATH BEPOSITHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH IT0OJYyYCHHBIN pe3yIbTaT

YMeHue onepupoBaTb IMOHATUSAMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIja, INIOCKUN YroJl, ABYIPAHHBIN
YroJl, TPEXITPAHHBIA YIOJI, CKPELIMBAIOIIUECS MIPSAMBIC, NAPAIIICIBHOCTh U
NEPIEHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy IpSIMBIMH,
Yrojl MEXIAy IpsMONM M INIOCKOCTBIO, YrOJd MEXKAY IUIOCKOCTSIMH,
paccTosiHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMH,
pacCTOsIHUE MEXAY IIOCKOCTSMH; YMEHHME HCIIOIb30BATh IIPU PEIICHUU
3aa4 U3ydeHHbIE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHE OLIEHUBAThH
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpA; CTPOUTh MaTeMaTHYeCKHe
MOJENIM C IOMOIUBID T€OMETPUYECKUX IIOHATUM M BEJIMYMH, pELIATh

CBA3aHHBIC C HUMU IMPAKTHYCCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOMATL (GUIYpbl, 00BEM (GUrYpHI,
MHOTOI'PaHHUK, IMPaBUJIbHBIA MHOTOTPAHHUK, CEUEHHWE MHOTOTPAHHUKA,
KyO, mapamenenunesn, Npu3Ma, OUpamMpaa, ¢GuUrypa M TOBEPXHOCTh
BpallleHHs, IMIMHAP, KOHYyC, Inap, cdepa, IUOMEaab cdepsl, MIOLIaIb
MOBEPXHOCTH MUPAMUIbI, MPU3MBI, KOHYCa, LWIMHIpPA, O00BEM Kyoa,
NPSMOYTOJBHOTO TMapajUleNienuIe/a, MUPaMUIbl, NPHU3MBI, IHIUHIPA,
KOHycCa, IIapa, pa3BEépTKa MOBEPXHOCTH, CEUCHHS KOHyca M LWIMHIPA,

napajijiCJIbHbIC OCH HWJIM OCHOBAHUIO, CCUCHHUC 1Iapa, IJIIOCKOCTD,




Kacaromasicsi cgepbl, LIWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOI'paHHHUKa, W300pakaTh MHOTOTPAHHUKH, (DUTYPHI M TMOBEPXHOCTHU
BpaIlleHHs], UX CEUEHHs], B TOM YHCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHE TMPHUMEHATh CBOMCTBA reOMETpPUYECKHX (DUTYpP, CAMOCTOSTEIHLHO
(bopMynUpoBaTh OINpeIesIeHUs] U3ydaeMbIX (UTYp, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M MpHU3HAKAX T'€OMETPUYECKUX (HUryp, OOOCHOBBIBATH WIIU
ONpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccuukanuioo ¢uryp 1o
pPa3NUYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOJMMBIE JOTIOJIHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh MOHATUSIMH: JBIDKEHHE B  INPOCTPAHCTBE,
napajyieNIbHbIi MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH W B INPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MOAOOMs, TMOA0OHBIE (UTYpBI; yMeHHue
pacro3HaBaTh paBHbIE U MOJOOHBIE (DUTYpPBHI, B TOM YHUCIIE B IMPHPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BAaTh T€OMETPHUUECKIE OTHOLICHHS TIPU
pelIeHUH 3a/la4; HaXOAWUTh TEOMETPHUYECKHE BEIMYMHBI (JJIMHA, Yrod,
IUIOIIA/b, 00BEM) MPU PELICHUU 33734 U3 APYTUX YUEOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU; YMEHHME BBIYMCIATH T€OMETPUYECKUE BETHMYUHBI
(mHa, yroi, mioOmagb, OOBEM, IUIOMAAb MOBEPXHOCTH), HCIOJIB3YS
M3yueHHbIE (OPMYIIBI U METOJBI, B TOM YHCIE: IJIOMIA[b MOBEPXHOCTU
MUPAMHJIBI, MPU3MBI, KOHYCa, IMJIMHJpA, TUIOmans cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ HapaJuleNieNuIeaa, NHPaMUIbl, TMPHU3MbL, LWIMHAPA,

KOHYCa, [I1apa; yMEHHE HAXOUTh OTHOIICHHE 00hEMOB MOAOOHBIX (HUTYP
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YMeHue onepupoBaTh HNOHATUSAMHU: INPSMOYrOJIbHAs CUCTEMa KOOpAMHAT,
BEKTOpP, KOOPAMHATBI TOYKH, KOOPAMHATBI BEKTOpa, CyMMa BEKTOPOB,
NPOU3BEJICHUE BEKTOpa Ha YHCJO, pa3JoXKEHHWE BEKTopa Mo 0Oasucy,
CKALIPHOE IIPOU3BEACHHUE, BEKTOPHOE IIPOU3BEACHUE, YOI MEXAY
BEKTOPAMH; YMEHHE MCIOJIb30BaTh BEKTOPHBIM M KOOPAVHATHBIA METOJ

IUISL PELICHUs] TeOMETPHUECKUX 3a71ay M 3a/1a4 APYTUuX y4eOHBIX MPEIMETOB
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YMenue BI:IGI/IpaTI: HO,Z[XO,Z[HH_II/Iﬁ MCTOA AJid PCIICHUA 3aa4U; TIOHUMAaHHUC
SHAYMMOCTU MATCMATUKWU B MU3YYCHHU MPUPOIHBIX H OGH.[CCTBCHHBIX
nponeccos u HBHCHHﬁ; YMCHUC PpacCllO3HaBaTh IMPOABJIICHUC 3aKOHOB
MaTEMaTUKHU B UCKYCCTBC, YMCHUC NPHUBOIUTH MPUMCPbBI MATECMATHUYCCKUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTeMAaTHYECKOU HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPSAEMbBIX HA

EI'D IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Hucna v BIUKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haku JeTUuMOCTH LEbIX YHCE
12 Parmonanbubie uncna. OOBIKHOBEHHBIE M JECATHYHBIC JIPOOM, IPOLEHTHI,
' OeCKOHEUYHbIE IEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIIECHU. JencrBus c
' apu(pMETHYECKIMH KOPHSIMHU HATypaJIbHOM CTENeHN
1.4 Crenenp ¢ menbiM mokaszateneM. CTelneHb € PalMOHAIBHBIM TOKA3aTEJIeM.
' CBolicTBa CTENEHU
L5 CuHyc, KOCMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAaHT€HC YMCIIOBOTO apryMEeHTa
1.6 Jlorapugm uucna. JlecsTUIHbIE U HATypallbHbIE JIOrapU (MBI
JlelicTBuTenbHBIE uucia. ApUpMETHYeCKHE OINepaluu C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [lpuOnuxEHHBIE BBIYUCICHHS, NMpPaBWIa OKPYIJICHUS, NPUKUIKA H
OLIEHKAa Pe3yJIbTaTa BbIUMCICHUIN
1.8 [IpeobpazoBaHue BhIpasKeHHIHA
1.9 KommnekcHele uncna
2 VpaBHEHHUS 1 HEPABEHCTBA
2.1 Lenbie u ApOOGHO-pAITMOHAIBHBIE YPABHEHUS
2.2 HppauuoHaibHble ypaBHEHUS
23 Tpuronomerpuiecknue ypaBHEHUS
2.4 [Toxa3zaTenbHbIC U JOrapuPMHUUECKUE YPaBHEHHS
2.5 Lenbie u APpOOHO-paAIMOHAIBHBIE HEPABEHCTBA
2.6 HpparnmoHaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpudeckue HepaBEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Marpuia cucTeMbl TMHEHHBIX ypaBHEeHHH. OnpeaenuTenb MaTPUIbI
3 OyHKIMH U TpaduKu




Oynkiys, cnocodsl 3aganus GyHkun. ['padpuk Qynkuuu. Bzanmuo oOpatHbie

>l ¢ynkuuu. YérHeie n HeuétHble PpyHkuuu. Ilepuoauueckue GpyHKIIMA
OO6nacte ompeneneHuss ¥ MHOXECTBO 3HaueHWH ¢yHkumu. Hymm ¢yHkumu.
) [IpoMeXyTKM 3HAKOTIOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIIMH.
' MakcumMymbl 1 MUHUMYMBI (yHKIMU. Hambosnbliiee U HauMeHblee 3HauUCHHE
(GyHKIMHU Ha TPOMEXKYTKE
13 Crenennas (QyHKIUS ¢ HATypaldbHBIM M IIENIBIM MOKa3aTeneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauk KOpHS #-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, KX CBOHCTBA U Tpaduku
3.5 [Toxa3zaTenbHas u norapudmuyeckas GyHKINU, UX CBOWCTBA U TpapUKH
16 Touku paspeiBa. AcumnToThl TpadukoB (yHKiuil. CBoHcTBa (QYHKIMIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeNbHOCTH, CIIOCOOBI 3aJaHMs IIOCIEN0BATEILHOCTEMN
3.8 Apudmernueckass M reomerpuyeckas mporpeccun. @Dopmyna  CIOXKHBIX
' MIPOLICHTOB
4 Hauana maTemMaTu4eckoro aHaiamusa
4.1 [TpousBoanas ¢pyHkuu. [Ipon3BoaHbIE AIEeMEHTAPHBIX (HYHKINN
[IpuMeHeHre NPOU3BOAHON K HCCIEAOBaHHIO (YHKIUH HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMBbl. HaxosxaeHne HamOOJbIIero ¥ HaUMEHBIIETo 3HaueHUs (pyHKIUU
Ha OTpe3Ke
4.3 ITepBooGpa3nas. MuTerpan
5 MHoxecTBa U JIOruKa
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBamMu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 mOBepXHOCTHU BpaIICHUS




‘ 7.5 ‘ Koopannats! u BEKTOpHI
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