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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOTO Kypca «l'eomeTpus» 6a30BOro ypoBHS HJs
oOyuarormmxcs 10 —11 xmaccoB pa3pabotaHa Ha ocHoBe DenepanbHOTO
rocyapCTBEHHOr0 00pa30BaTEIbLHOTO CTaHAPTa CPEIHET0 OOIIEro 00pa3oBaHusl, C
y4€TOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHWH,  MPEABSIBIAEMBIX K
MaTEeMaTUYEeCKOMYy OOpa30BaHUWIO, W TPAAUIHMA POCCHUCKOTO O0Opa3oBaHUS.
Peanuzanusi mporpaMMbl o0ecrieynBaeT OBJIAICHUE KIIFOUEBBIMH KOMIICTCHIIUSMH,
COCTaBJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
[EJIOCTHOCTh OOIIEKYJIbTYpPHOTO, JTUYHOCTHOTO W TIO3HABATEILHOTO Pa3BUTHS
JMYHOCTH 00YYaroIInXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUM Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHus OOYyCIIOBJI€HA MPAaKTUYECKOH 3HAUYUMOCTBIO METANpPEIMETHBIX MU
MPEAMETHBIX PE3YyJIbTaTOB OOYy4YEHHS T€OMETPUM B HAIPABICHUU JUYHOCTHOTO
pa3BUTHs oOOyuaromuxcsi, QopMupoBaHusi (yHKIHOHATHHOM MaTEeMaTUYECKON
IPaMOTHOCTH, U3YUEHHS IPYTuX y4eOHbIX AUCUMIUIMH. PazButre y oOydaronimxcs
MPaBUIBHBIX MPEACTABICHUM O CYIIHOCTH M HPOUCXOKIEHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATBHOIO M HUACAIBHOI0, XapaKTepe OTPAKECHHUS
MAaTeMaTH4YECKOW HayKOM SIBJIEHUM U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MAaTEMATUUYECKOTO MOJICTUPOBAHMS B HAYYHOM MTO3HAHUU U
B [IPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS yUalTUXCsl, a
TaKK€ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JMJisi aJanTallid B COBPEMEHHOM
o01iecTBe.

['eoMeTtpust sBisieTcsl OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK KaK OO0ECHEYMBAET BO3MOXKHOCTb HM3YYEHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJIECHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbllUIeHHE, (HOPMUPYEMOE NPU H3YYEHHH OOyYarolIUMHUCA
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOUYKHU JIOTUHYECKUX YTBEPKIACHUIMI
B XOJI€ pEUIEHUs] T'€OMETPUYECKUX 3a/]ad, YMEHHUE BBIABUTaTb U OMNPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA MPU PELICHHH 33Ja4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (QU3UKHU.

YMeHre OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTIX AESATENbHOCTU 4YesoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHUE €ro COLMaIbHOro ObITHS, (opma
OTPAXKECHUSI OKPY>KAIOLIEr0 MUPA, YCIOBHE YCHEIIHOTO MO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OmnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu 00bEIUHSET pa3Hble BUIbI yUEOHON U TPYJOBOU JEATENBHOCTH, SIBISETCS



OTHUM u3 TPOo(DHEeCcCHOHATHPHO BAXKHBIX KAa4yeCTB, IOITOMY aKTyaJlbHA 3ajada
dbopmupoBaHus y  OOydYarOMIMXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJHOCTH OOPa3HOTO MBIIIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU EATEIBHOCTH M0 MHOTUM HAMPABICHUSM.

[lens ocBoeHuss mporpammbl ydebHoro kypca «['eomerpus» Ha 06a3oBoM
ypoBHE 00yueHus — oOmeo0pa3oBarebHOE W OOUIEKYJIBTYPHOE pPa3BUTHE
oOyyaromuxcs yepe3 o0ecrneyeHue BO3MOKHOCTH TPUOOPETEHHUS U UCTIOTIb30BAHMUS
CUCTEMAaTHYECKUX TE€OMETPUYECKUX 3HAHUW W  JCUCTBUM, CHEUU(PHUYHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIICITHOTO  MPOJOJDKEHHUS  00pa3oBaHHs  TI0
CHEUUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJIHBIM UCIOJIb30BAHUEM T€OMETPHH.

[Iporpamma mo reomeTpur Ha 0a30BOM YypOBHE INpeIHa3Ha4YeHa Jis
00y4Yarommxcsi CPeIHEN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUI
Ha YpOBHE OCHOBHOI'O 00mmero oopa3oBanmsa. TakuM oOpa3om, oOydarommecs: Ha
0a30BOM YpOBHE JIOJKHBI OCBOUTH 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CB3aHHbBIE CO
cnenupUKoil reoMeTpur U HEOOXOIUMBbIE JUISl )KM3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOXKHOCTbh U3yUYUTh F€OMETPHUIO Ooee riny0oKo, eciu
B JAJIbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYECKUX 3HAHUSAX B
npoeccuoHaNbHOM NESITeTbHOCTH.

JlocTikeHne 1Lenu OCBOEHMSI MpPOrpaMMbl OOECIEUMBAETCA pEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [lpuopuTeTHhIMM 3aJayaMH  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 Kkmaccax sBISFOTCS:

e (¢dopMHpOBaHME TIPEACTABICHUS O TEOMETPUM KaK 4YacTh MHUPOBOU

KYJIBTYpbI 1 OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

» (opMUpOBaHKE NMPEJICTABICHUSI O MHOTOTPAaHHUKAX U TeJaxX BpalleHUs Kak
0 Ba)XHEHIIUX MATEMaTHYECKUX MOJEIAX, MO3BOJAIONIUX OINHUCHIBaTh U
M3y4aTh Pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (¢dopMHpOBaHHME YMEHHsS paclo3HaBaTh HAa 4YEPTEKax, MOJEISIX U B
peajbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BpaIllCHHUS;

e OBJIaJICHWE METOJaMHU pEIIeHUs 3a7a4 Ha MOCTPOSHUS HAa M300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMUpOBaHME YMEHHSI OINEPUPOBATH OCHOBHBIMU TIOHSATHUAMH O
MHOTOTPAaHHHMKAX U TeJlaX BPAIIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  QJITOPUTMaMHM  pEUICHHWS  OCHOBHBIX  THUIOB  33]aY;
dbopMHpoBaHHEe yMEHHUS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbBIC
pacCykJieHUusT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJady M 3aJad C
MPAKTUYECKUM COJICPKAHUEM;

e PpPa3BUTHE UHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00yJarOIIMXCs,
MMO3HABATEJIbHON aKTUBHOCTHU, UCCIENOBATEIbCKUX YMEHUI, KPUTUYHOCTH
MBIIIUICHUS;



e (QopmupoBaHue PyHKIIMOHAIBHON IPAMOTHOCTH, PEJIEBAHTHON F€OMETPHH:
yYMEHHUE PACIO3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHATUH, O0BEKTOB U
3aKOHOMEPHOCTEN B peaibHBIX >KM3HEHHBIX CUTYyalUsX U MPU U3yYECHUU
Apyrux  y4eOHbIX  MPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEN  H
3aKOHOMEPHOCTEH, (POpMYJIUPOBATh UX Ha S3bIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJEIH, NPUMEHATh OCBOEHHBIH TI€OMETPUYECKUI
anmapar  aius  peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOJyUYEHHbBIE PE3YJIHTATHI.

OTnUYUTENEHON OCOOCHHOCTHIO MPOTPAaMMBI SIBISIETCS BKIIOUYEHHE B KYPC
CTEPEOMETPUM B HAYaJI€ €ro U3yUYEHHUs 3a7a4, PEIIaeMbIX Ha YPOBHE HUHTYUTUBHOTO
MO3HAHUA, U OINpEAENIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAJl HUMH, UTO
CHOCOOCTBYIOT Ppa3BUTHIO JIOTHYECKOTO M MIPOCTPAHCTBEHHOT'O MBILIUICHMUS,
CTUMYJIUPYET MPOTEKAHNE UHTYUTUBHBIX [TPOLIECCOB, MOTUBUPYET K JAJbHEUILIEMY
M3YUYEHHIO MTPEAMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MMPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUNU Y
y4almxcs B Kypce CTepeoMEeTpUU MTPOBOAUTCS 3a CUET pELICHUs 3a7]a4 Ha CO3/IaHHE
MPOCTPAHCTBEHHBIX O0pa30B W 3a/Jad Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue oOpa3a MOpPOBOJUTCS C OMOPOM HA HATJSAHOCTb, a
ONepUpPOBaHUE 00pPa30M — B YCJIOBUAX OTBJICUEHHUS OT HATJISAHOCTH, MBICIEHHOTO
M3MEHEHHUSI €T0 UCXOAHOTO COJIEPKaHMUS.

OcHoOBHBIE cozepikarelibHble TUHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«Mmuororpanaukmn», «lIpsMbIe U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI U KOOPAUHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacnpenensieTcsi He TOJIbKO M0 COJEPKAaTeNbHBIM JIMHUAM, HO U TI0 TOJjaM O0y4eHHUs
Ha ypPOBHE CPEJHET0 00111er0o 00pa3oBaHus.

Copnepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM 10 TrojaM OO0y4YeHHUs,
CTPYKTYPUPOBAaHO TakuM oOpa3oM, 4YTOOBI OBJIaJIECHUE T'E€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIIEIOBATENBHO U MOCTYMATENbHO, C
COOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHMS BKJIIOYAINCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEICTABICHUN OO0YyYarolMXcs, pacliupss H
yriyossis e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpumn orBoaures 2 yaca B Hexemro B 10 kiracce n 1 yac B
Hezenmo B 11 kiacce, Bcero 3a iBa rojga ooydyenus - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHSITUS ~ cTepeoMeTpuu. Touka, TpsiMasi, IIJIOCKOCTb,
npoctpancTBo. lloHATHEe 00 aKCHOMAaTHMYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEpECEKAIOIINECs,
MapajuieJbHbIE M CKpemuBaromuecs npsMbele. [lapamnensHOCT OPSAMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[IApAJIIEIBHOCTD TPEX MPAMBIX; MAPAIUICIBHOCTD MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJIECHHBIMU CTOPOHAMM; YIOJ MEXKAY NOpPsIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTOCKOCTEN: MapaJuIeNIbHBIE IITIOCKOCTH; CBOKCTBA MTAPAIIIEIbHBIX
iockoctei. [IpocTeiimue mpocTpaHCTBEHHBIE (DUTYpPHI HA TUIOCKOCTH: TETpa’Jp,
KyO, mapasuiesienure]; HOCTPOSHUE CEUCHUM.

[TepnieHAUKYISAPHOCTD MPSIMOM U TUIOCKOCTU: NEPHEHINKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSMbBIE MMAPAUICIIBHBIE W MNEPHNEHIUKYISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH IMPSAMOM M IUIOCKOCTH, TEOpeMa O NPsIMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEMHBIM yroJa JBYTPAHHOIO  yrIJa.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J10 INIOCKOCTH, PACCTOSTHUE OT
IPSMOM JI0 TUIOCKOCTH, MPOEKIHs (PUTypbl HA TUIOCKOCTh. [lepneHauKyIspHOCTb
IJIOCKOCTEMN: NMPU3HAK IMEPIEHAUKYISIPHOCTU JBYX IUIOCKOCTEH. Teopema O Tpéx
MEePICHAUKYJIISIpax.

MHoOrorpaHHuKHu

IToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAHHUKA, BBITYKJIbIE U
HEBBINYKJIBIE MHOTOTPAHHUKM; pa3BEPTKa MHOTorpaHHuka. IIpusma: n-yrosnbHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
ITOJTHAs MTOBEPXHOCTh MIPU3MBL. [Tapaiutenenune, MPSMOYTOJIbHBIN
napajiesienunes; U ero cpoucrsa. [Iupamupma: n-yrojpHas nupamuja, TPaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAS M MOJTHAS TOBEPXHOCTh MUPaMUIbL; MPAaBUIIbHAS U
yCceu€HHasg mnupaMuaa. OIDJIEMEHThl TpU3Mbl W nupamunbl. [IpaBunbHbIE
MHOTOTPaHHHUKH: MOHSATHE MPABWJIBHOIO MHOTOTPAHHUKA; MPAaBWIbHAS NPU3Ma U
MpaBUWIbHAS MHUPAMUJA; [PaBWIbHAs TPEYTrojbHAsA NUPAaMUAA W MPaBUIbHBIN
terpasap; KyO. IlpencraBieHve o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
noaekadIp ¥ ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBLHO TOYKH, MPSMOU,
MJIOCKOCTU. DJEMEHTh CHAMMETPHUU B MUPAMUIAX, MAPATIIEIEIUIIEIaX, TPABUIIbHBIX
MHOT'OI'PaHHUKAX.



Bbruncnenue 35eMEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHaau, YTJblL
[Tnomane OOKOBOM MOBEPXHOCTHM U MOJHOM IMOBEPXHOCTU NPSIMON IPU3MBI,
IJIOIIAb OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NMPsAMOM npu3msbl. [1nomans
OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHONW MUPAMUIBI, TEOpeMa O
IJI0Ia I yceu€HHOM mupaMuabl. [lorstrue 06 06béMe. O0BEM MUpPaMUIbI, TPU3MBI.

[Tonobubie Tena B mnpocTtpaHcTBE. (COOTHOLICHHS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BbEMaMU TOTOOHBIX TEJl.

11 KJTACC

Tesia Bpamenus

Humuaapuyeckas MOBEPXHOCTb, oOpasytomue UIMHAPUYECKON
MOBEPXHOCTH, OCh LMJIMHIPUYECKOW moOBepXHOCTU. Lumuuap: ocHoBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpa3zywolas M OCh; IUIONMIAJb OOKOBOW W TMOJHOM
IIOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolne KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MmoBepXHOCTU. KOHyC: oCHOBaHuWE U BepIlIMHA, 00pa3yromas
Y OCh; TUTOIIA1b O0KOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pasyromue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: ueHTp, paguyc, IUaMeTp; IUIOMAAb MOBEPXHOCTU C(hEpHI.
B3auMHoe pacrnionoxenue chepbl U MIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
IJI0IA/Ib CHEPHI.

N300paskeHne Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka numuHapa U KOHyca.

KoMOuHanuu e BpaiieHuss ¥ MHOTOTPaHHUKOB. MHOTOrpaHHUK, ONMCaHHbBIN
okoJio cepsl; cepa, BUCaHHAST B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsitue 06 06pEMe. OCHOBHBIEC CBOWCTBA 00BEMOB Ten. Teopema 00 00bEMe
NPSAMOYTOJILHOTO Tapajuienenurnena u cieacteus u3 Heé. OOBEM IMWIMHIPA,
KoHyca. O0BEM 1apa u 1iIomab cepol.

[TogoOubie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOHMIAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJI.

Ceuenus munHIpa (MapajuieIbHO U MEPIICHIUKYIISIPHO OCH), CEUCHUS KOHYyCa
(mapasienbHOE OCHOBAHMIO M MPOXO/ISIIEE Yepe3 BEPIINHY ), CEUEHUS IIapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha mIocKOCTH U B pocTpaHcTBe. CI0KEHUE U BBIYMUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4KcIio. Pa3nokeHne BEKTOpa MO TPEM HEKOMILJIAaHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemienue 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIpaBUjl JACUCTBUU € Bekropamu. IlpsAmoyronsHas cucrema
KoOopauHAaT B mpoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreimme 3amadn B
KOOpJMHATax. YToJ MexJIy Bekropamu. CKaJsipHOE NpPOU3BEINEHUE BEKTOPOB.



Brruncnenre yrioB Mexay NpsMbIMHA U IIOCKOCTSAMHU. KOOpJIWHATHO-BEKTOPHBIN
METO/I IIPU PELIEHUN T'€OMETPUYECKUX 3a]1a4.



ININIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yTCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIMU O0YJAIOIErocs: Kak aKkTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUHCKOr0 OOINEeCTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKITMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUM,
ImporeAyp TpaxaaHCKOro ooOmecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJbHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C UX
(GYHKIUSMUA 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakTIaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPONUIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MaTUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKONW MATEMATUUYECKOU LIKOJIBI,
K HCIIOB30BAHUIO 3THUX JOCTHKEHUN B JAPYTHX HAyKax, TEXHOJOTHsX, chepax
SKOHOMMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JIESITEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOSHUE YCTOMYUBOTO OYIyIIIETo.

JcTeTHYECKOE BOCIIUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETHUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHH, pacCyXIeHUH; BOCIPUUMUYHNBOCTHIO
K MaTeMaTUYECKHUM acCIleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTbIO YMEHHUSI MPUMEHATh MAaTEeMaTUYECKHE 3HAHUA B
HHTEpecax 370pOBOIro U 0€30MacHOro 00pa3a >KM3HH, OTBETCTBEHHOTO OTHOIIIEHHUS K
CBOEMY 3JI0POBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTHIbIXa, peryJisapHas pu3znyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMUS,
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATEIBHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pa3nmuuHbiM  cepam  TpodeCCUOHATILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTEeMaTUKOW W €€ TMPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynmymieli mpodeccur W pealn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U



caMOOOpa30BaHUIO HA TMPOTSIKEHHH BCEW JKU3HHU,; TOTOBHOCTbIO K AKTUBHOMY
YYacCTHUIO B PEIICHUHN IPAKTUYECKUX 3a]1a4 MaTEMATHUYECKON HAIIPABIEHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTBIO JKOJIOTUYECKOW KYJbTYpPbl, TMOHUMAHUEM BIIHUSHUS
COLMAIBHO-DKOHOMHUYECKUX IMPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHHWEM TJ00aJbHOTO XapakTepa HSKOJOTMYECKHX Mpoldiiem;
OpUEHTAIIMEN HA MPUMEHEHHWE MATEMATHYECKUX 3HAHWUW [JI1 pelIeHUs 3a7ay B
00J1acTU OKpY>KaroUIel Cpe/ibl, IAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCJICACTBUUN ISl OKPYIKAIOIIEN CPEIBI.

LleHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTUYECKOM HayKd Kak cQepbl YeIOBEUECKOW NeATeTbHOCTH, JTaloB €€
pa3BUTHA W 3HAYUMOCTH [JI1 Pa3BUTHUS LUBWIN3ALWU;, OBJIAJACHUEM SA3BIKOM
MAaTEMAaTUKH W MaTEMAaTHYECKOM KyJIbTypOM KaK CpPEACTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJISATh MNPOCKTHYID M HCCIEAOBATEIBCKYIO AEATEIIBHOCTh
VHJIMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO MpeaMera
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
OeticmeUusMU, YHUBEPCATbHLIMU Pe2YIIMUBHIMU OelUCTNEUAMU.

1)  Vwuueepcanvmvie  nozmnasamenvhwvle  Oelicmeus,  obecnedusaom
Gopmuposanue 0a308bIX KOSHUMUBHBIX HPOYECcco8 oOyuarouwuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpydcarmujezo  Mupa;  NpUMeHeHue  JOSUYECKUX,
Ucce008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

Bba3oBble 1oruyeckue aeiicTBUA:

e BBIABJIATH M XapPaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (HOPMYITHPOBATH
OTIpe/eTICHUs]  TOHATHUW; YCTaHABIMBATh CYIICCTBCHHBIH  MPH3HAK
KJaccu(uKanuy, OCHOBaHUA i OOOOIIEHHMS U CPAaBHEHUS, KPUTEpUU
MPOBOAMMOTIO aHAIIN3a;

e BOCHPUHHMMATH, (OPMYJIHPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPULIATENbHBIE, €AMHWYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBIATh  MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;
npeiaraTh KpUTEPHUH IS BBISABIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;



e JleJ1aTh BBIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTMKH, JIE€AYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

e TPOBOAUTH CaMOCTOSATEIBHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUU (MPSAMBIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTALHUIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOJBIL;

e BbBIOMpaATh cHoco0 pelieHus y4eOHOW 3anayu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB peEUIEHUs, BbHIOMpaTh HauOoJee MOAXOASAIIMA C YYETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejabcKkue qeHCTBUSA:

e HCIOJIb30BaTh BOINPOCHI KaK HUCCIAEAOBATEIIbCKUNA MHCTPYMEHT MO3HAHUS;
(GopMyIupOBaTh BOMNPOCHI, (UKCHPYIOLIUME MPOTHUBOPEUYUE, NPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TPOBOAUTH CaMOCTOATENBHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTH4ecKOro
00BbEeKTa, SBJICHUS, TPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SBJIIEHUSMU, IPOLIECCAMU;

e  CaMOCTOSTENbHO (hOPMYJIMPOBATH OOOOIIEHUS U BBIBOBI 110 pe3ysibTaTaM
MPOBEAEHHOIO HAOJIOJEHUS, UCCIEIOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

e IPOrHO3MPOBATH BO3MOYKHOE pPa3BUTHE IIpOLECCa, a TAKXKE BBIIBUTaTh
MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c nunpopmanueii:

e BBIBIATH ACPUIUTH MHPOPMALIUH, JAHHBIX, HEOOXOUMBIX JIJIs1 OTBETA Ha
BOIIPOC U JJIs PELICHUS 3a]a4H;

e BbpIOMpaTh  HMHPOPMALMIO W3  HCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH MH(DOPMALUIO
pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHMUS;

e CTPYKTYpPHpPOBaTh MH(POPMAIHIO, PEACTABIATh €€ B pa3INuHbIX (opMax,
WLTIOCTPUPOBATH TpaduyuecKy;

e OLICHUBATh HaAEKHOCTh uH(popManuu 1o CaMOCTOSTENIbHO
c(OpMyIMPOBAHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMYHUKaAmMu@Hwvle Oelicmeus, obecnedusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo01enue:

e BOCIPHUHHUMATH U POPMYJIUPOBATH CYXKICHUS B COOTBETCTBUU C yCIOBUSIMU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUs



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1a4d, KOMMEHTHUPOBATh MOJYYEHHBIN pe3yIbTarT;

B X0J1€ 00CY>KJIE€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
poOJIeMBbl, perIaeMoi 3aJjauu, BBICKA3bIBATh UJIEH, HALIEJIEHHBIE HA MMOUCK
pEUIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXKICHHSIMU JPYTruUx
YYaCTHUKOB JHAJIOra, OOHapy»UBaTh pazliMyMe M CXOJICTBO MO3UIUH; B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;
NPEACTABIATh  pE3yJbTaTbl  PEIICHHUs  3aJadyd,  SKCIEPUMEHTA,
MCCJIeIOBAHMUSI, TIPOEKTA; CAMOCTOSATEIHLHO BEIOMPATH OPMAT BHICTYTUICHHSI
¢ yu€ToM 3ajia4 MPE3eHTALUU U OCOOCHHOCTEHN ay TUTOPUH.

CorpyaHu4ecTBo:

3)

MOHUMATh M UCIIOJIH30BaTh IPEUMYIIECTBA KOMaHTHOW W MHANBUIYATbHON
paboThl TIpU pernieHNH y4eOHBIX 3a7ad; MPUHUMATH II€JIb COBMECTHOM
NCSITEILHOCTH, TUIAHUPOBATh  OpPTaHMW3aIlMi0 COBMECTHOH  paloTHI,
pacmpenensiaTh BHUIbI pabOT, JOrOBapUBAThCS, OOCYXKIAaTh MpOIECC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJIEH;
y4acTBOBaTh B TPYNMIOBBIX (hopmax paboThI (00CYKaeHUsI, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHATH CBOI 4YacTh pPabOTHl |
KOOPJIMHUPOBAThH CBOU JICHCTBHSI C IPYTUMU WICHAMH KOMaH/IbI; OLICHHBATh
KaueCTBO CBOEro BKJIaJga B OOmMUNA TMPOAYKT TO KPHUTEPHUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

Vuusepcanonvie  pecynamuenvie  Oelicmaus, obecneuusaiom

qbopMupoeaHue CMbLCIIOBbLX YCNMAHOB0OK U IHCUZHEHHBLIX HABLIKOB JIUYHOCMU.
CaMoopraanannﬂ:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3a]]a4l, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHHUI ¢ Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIBb:

BIIAJICTh HABBIKAMHU TIO3HABaTEIbHOW pedJIeKCHd KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIa/IETh CIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yiabTaTa
pEILICHUsI MATEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUU 331a4H,
BHOCUTH KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB,
JTAHHBIX, HAMJICHHBIX OITUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa LU U YCIOBUSIM, OOBSICHSITH
MPUYHHBI JIOCTHXKEHUSI WIM HEJOCTH)KEHUS PE3yJIbTAaTOB JIESTEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBath NOHATUAMH: TOUYKA, IPsIMasi, INIOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUM M CIEIACTBUS M3 HUX IPU pEIICHUU
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATHIMU: MAPAILIEILHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduuupoBaTb B3aUMHOE pacCHOJIOKEHUE MPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYTPAHHBIA yTOJd, TpaHU JABYTPAaHHOTO YIJIA,
peOpo IBYrpaHHOrO yrIjla; JMHEWHBIM Yroj ABYTPAaHHOTO YIJa; IpalycHas mepa
JIByTPaHHOI'O yrija.

OnepupoBarth MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M HEBBITYKJIIBIMI
MHOTOI'PaHHHK, 3JIEMEHTbl MHOTOTPAHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IIMpaMuJa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduuupoBare ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHUS  JJId
KJIacCU(pUKauu (BBITYKIblE W HEBBIMYKIblE MHOTOTPAHHUKHU; MpPaBUIbHbIC
MHOTOI'PaHHHKH; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapaJUICICIUIEABI).

OmneprpoBaTh NOHATUIMMU: CEKyLIasi INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH IPUHLIMUIBI TOCTPOEHUS CEYEHUH, UCTIOIb3YSl METO/ CIE0B.

Crpouth ceYeHUsT MHOTOIPAaHHHUKOB METOJOM  CJE€AOB, BBIIOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BU
CBEpPXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BETMYMH O 00pa3laM Win
QITOPUTMAM, TPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSHUNA MEXKIY JBYMsI
TOYKAMM, OT TOYKM JO MpsIMOM, OT TOYKM JO IIJIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS MPSMBIMHU.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BETMYMH IO 00pa3laM Win
QITOPUTMAM, TPUMEHSSI W3BECTHBIC AHAJUTUYECKHE METOABl IIPU PEIICHHUH
CTaHJAPTHBIX ~MaTeMaTHMYECKMX 3aJad Ha BBIUHUCIEHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA MPAMBIMHU, MEXKIYy MNOPSIMOA M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYT'PaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MIpU3Ma,
NUpPaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUUCIISITH COOTHOLIEHHS MEX Ty TUIOIIAAIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh NOHSATUAMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OChb U
MJI0CKOCTh CUMMETPHUU; LIEHTP, OCh U TIIOCKOCTh CHUMMETPUU (DUTYPHI.

N3Bnekath, mNpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHMOpMALMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypax, MPEACTAaBICHHYIO HAa YepTekKaxX U
PUCYHKaX.

[TpumensTs reomeTpuueckue HakThl 715 pEIICHHS CTEPEOMETPUUYECKUX 3a]1aY,
MPEANOJIATAIOIINX HECKOJIBKO IIarOB PELIEHHUS], €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

[IpumeHaTs mOpocTedive NPOrPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoAUTE NpUMEPHI MATEMAaTUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKA3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHATh MOJy4YEHHbIC 3HAHUS Ha IIPAKTUKE: AHAIM3UPOBATH pPEabHbIC
CUTyallud W TPUMEHATh HM3YYEHHBIE MOHATUS B IMPOLECCE IOUCKA PELICHUS
MaTeMaTU4YecKu C(HOpMYyJIUPOBAHHON MpPOOJIEMBbl, MOJAEIUPOBATh peajbHbIE
CUTyallul Ha S3bIKE TE€OMETPUHM, HCCIENO0BATh IIOCTPOEHHBIE MOJEIU C
WCIOJIb30BAaHUEM T€OMETPUUYCCKUX TIOHSITHI B TEOPEM, ammapara aareOpsl; penarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOK/ICHHEM T€OMETPUUECKUX BETUYHUH.

11 KIIACC

OmneprpoBaTh MOHSATHUSAMHU: UWIMHIPUYECKAs TOBEPXHOCTb, OOpa3yIolue
WIMHIPUYECKON OBEPXHOCTH; HMIMHJIP; KOHUYECKAasi TOBEPXHOCTh, 00pa3yrolne
KOHUYECKOW TOBEPXHOCTH, KOHYC; CheprudecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa u mmap).

OOBACHATH CLIOCOOBI OTYUYEHUS TEJ BpallleHUsI.

Knaccudunmpoats B3auMHOe pacronoxeHnue chepsl U MI0CKOCTH.

OmneprpoBaTh MOHATHIME: IIAPOBON CETMEHT, OCHOBAaHHME CErMEHTa, BHICOTA
CeTMEHTA; IIapOBOW CJIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Boruucnsate  00bEMBI M TUIOMIAJM  TIOBEPXHOCTEM Ten  BpallleHHs,
TE€OMETPUUYECKUX TeJ C IPUMEHEHHEM (HOpMYyII.

OnepupoBaTh TOHATUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEpy M OMTUCAHHBIHI
okoJo cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

BBIYUCHISITh COOTHOIICHUSI MEXY IUIOMAASMHU MOBEPXHOCTEH U 00bEMaMU
MOJIOOHBIX TEII.

N300pakath wm3ydaemble (UTYpBl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BoITIONTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEHKU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BuI cBEpXy, COOKY, CHU3Y; CTPOUTH CEYCHHUS TEJ BPAIICHHUS.



W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEJCTABIECHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE OEHUCTBUSA CIIOKEHMSI BEKTOPOB, BBIUMTAHUSA BEKTOPOB U
YMHOEHHS BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMHU OHHU 00J1a/1ak0T.

[IpuMeHATH TPaBUIIO NAapaJUICIICIIAIEAA.

OnepupoBaTh NOHATUAMM: JE€KAPTOBBI KOOPIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJd MEXKIY
BEKTOpaMH, CKAJIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJIsPHOE IPOM3BEACHUE, pACKIaAbIBaTh BEKTOP 10 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IUNIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTh reomeTpuueckue (HakThl 15 PELICHHS CTEPEOMETPUUECKUX 3a]1aY,
IIPEANOJIATAIOIINX HECKOJIBKO I1arOB PELEHHUs], €CJIA yCIOBUSA IPUMEHEHUS 3a1aHbl
B SIBHOH (hopme.

Pemate mpocreinne reoMeTpuYecKUE 3a/adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/1A.

Pemare 3amauM Ha [10Ka3aTeNbCTBO MAaTEMAaTUYECKUX OTHOLIEHUHW U
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYUH MO0 00pa3laM WIK aaropuTMam, NpUMEHsIs
M3BECTHBIE METO/IbI IPH PELIEHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaUTH HpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KWU3HH, PACIIO3HABATH NPOSIBIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3UPOBATH pEAIbHbBIC
CUTyallud W NPUMEHATb W3YyYCHHBIC IOHATUSA B IIPOLECCE IIOMCKA PELICHHUs
MaTeMaTH4ecKu CQGOPMYJIMPOBAHHON MpPOOJIEMBbl, MOJEIUPOBAaTh pEaJIbHbIE
CUTyallul Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUYECKUX TIOHITHI M TEOpEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosan4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne n/mm HaumeHoBaHMe pa3/ie/ioB M TeM MPOTrPAMMBbI Beero KOHTpO.ILHBIE TpakTHueckn y If;l:)(l:;::;f;ble
padoThI e padoThI pecypebi
1 BBenenue B ctepeoMeTpuio 10
) [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSIMBIX U TJIOCKOCTEN

3 [TeprieHAMKYISAPHOCTH MPAMBIX U IIOCKOCTEHN 12

4 VYTIuBl MEXAY MPSAMBIMU U TUIOCKOCTSMHU 10 1

5 MHororpaHHuku 11 1

6 OO6BEMBI MHOTOI'PaHHUKOB 1

7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YTJIbI 1

OBHIEE KOJIMYECTBO YACOB 110 68 5 0
IMPOI'PAMME




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/1e/ioB U TeM unppoBbIe
Ne i/m P Kontpoabnbie | IlpakTnyeckue (g :
NpOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Tena BpareHus 12
2 OO0BEMBI TET 5 1
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06001IEHNE, CUCTEMATU3AIIHS 7 1
3HAHUU
OBHIEE KOJIMYECTBO YACOB IO 34 3 0
MMPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckn
e padoThbl

JlaTa
HU3yYeHUs

DJIeKTPOHHbIE
mu(ppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

OCHOBHBIE MIOHATUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, MII0CKOCTb,
npoctpaHcTBo. [IpaBuia n3obpakeHus Ha
pUCYHKaX: U300paKeHUSI TUTOCKOCTEH,
napajuIeIbHBIX IPSAMBIX (OTPE3KOB),
CepeHbI OTPE3Ka

IlonsTus: NepeCceKarommecs mIoCKoCTHy,
NnepeceKarommecs npsamas U II0CKOCTb

IlonsTus: MepeceKarommecs mIoCKOoCTHy,
NnepeceKarommecs npsaMas 1 IiI0OCKOCTh

3HAKOMCTBO C MHOT'OI'paHHHUKaMH,
I/I306pa}KeHI/Ie MHOT'OI'PaHHHUKOB Ha
PHUCYHKAX, Ha IPOCKIUOHHBIX YEPTECIKAX

Havanbubie cBenenus o kyoe u
MUpaMuJie, UX pa3BEPTKU U MOJIEIH.
CeueHust MHOTOTPaHHUKOB

HavanbHbie cBeieHus o kyoe u
MIAPAMUIE, UX Pa3BEPTKU U MOJCIIN.
CeueHust MHOTOIpaHHUKOB

IToHsaTHE 00 AKCHMOMATUYECKOM
MTOCTPOCHHUU CTEPEOMETPUH: AKCHOMBI




CTCPCOMETPHHU U CICACTBUA U3 HUX

ITonsaTHE 00 AKCHMOMATUYECKOM
MMOCTPOCHHUU CTEPEOMETPUH: aKCHOMBI
CTCPEOMETPHUH | CIICJICTBHS U3 HUX

[ToHsATHE 00 aKCMOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUU U CIIEJCTBUS U3 HUX

10

[TousTHE 00 aKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCTPHHU U CICACTBUA U3 HUX

11

Bzaumuoe PAacCIIOJIOKECHUC IIPSAMBIX B
MMPOCTPAHCTBE: IIEPECCKAIOIINCCA,
napaJjiiCJIbHbIC U CKPCHIMBAOIIINECCA
psAMBbIC

12

HapaJ'IJ'IeJ'IBHOCTB IMPpAMBIX U IUIOCKOCTEH B

MIPOCTPAHCTBE: MapaieNbHbIE IPSIMbIC B
MIPOCTPAHCTBE; MaPaAJIENBHOCTD TPEX
MPSIMBIX

13

[TapannenbHOCTh MPSIMBIX U INIOCKOCTEHN B

npoctpaHcTie: [lapamienbHOCTh IPAMON
1 TUIOCKOCTH

14

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay NpsAMBIMU B IIPOCTPAHCTBE

16

Yoy MexIy NpSMbIMU B IPOCTPAHCTBE

17

[TapanneabHOCTh MIOCKOCTEM:
napasuieNibHble JI0CKOCTH

18

CaoiicTBa napamuienbHbIX JIOCKOCTEN




[Ipocreiimme npocTpaHnCTBEHHBIC (PUTYPHI

19 Ha TJIOCKOCTH: TeTpasap, KyoO,
napajuIesIeuIne

20 [TocTpoenue ceuenunit

21 ITocTpoenue ceuenuit
KonTtpoJsbnasi pabora no reme

2 "IIpsiMmble M IJIOCKOCTH B
npocrpanctse. [lapamienbHocTh
NPSIMBIX U IVIOCKOCTEH"
[lepnieH UKy ISIPHOCTD IPSAMON U

23 IUIOCKOCTH: MIEPIEHANKYJIIPHBIE IIPSIMBIE
B IIPOCTPAHCTBE

24 [Ipsmbie napauienbHbIE U
MEPIEHIUKYIIAPHBIE K IITIOCKOCTH

75 [IpsimMble mapanensbHbIe U
MEPIEHIUKYIISPHBIE K IIJIOCKOCTH

26 [Ipu3HaK neprneHAUKYIJIAPHOCTH IPSIMOU U
IJIOCKOCTH

7 [Ipu3Hak nepneHIuKyISpHOCTH IPSIMON U
IJIOCKOCTH

)3 Teopema o npsAMOI NEpNEHAUKYIIAPHON
IJIOCKOCTH

29 Teopema o npsiIMOM NEPIICHAUKYISPHOM
IUIOCKOCTH

30 Teopema o npsAMON epHIEHAUKYISIPHON
IJI0CKOCTH

31 [lepnieHqUKyIsp ¥ HAKIIOHHBIE!




paccTostHAe OT TOYKH JI0 TUIOCKOCTH,
paccTostHue OT MPSMOM J0 TUIOCKOCTH

32

[IepnieHquKyIsp ¥ HAKIOHHBIE!
paccTosiHUE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT MPSIMOM A0 IJIOCKOCTH

33

[lepnieHIUKyIsIp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT NMPSIMOM A0 MIIOCKOCTH

34

HepneHz[I/Hcynﬁp 1 HAKJIOHHBIC!
PacCTOSAHUC OT TOYKH OO0 IJIIOCKOCTH,
pPacCToOsIHUEC OT HpHMOﬁ J0 IINTIOCKOCTH

35

VYTIBl B IPOCTPAHCTBE: YIOJI MEXTY
IPSIMOH U TIOCKOCTBIO

36

JIByrpaHHbIN yTOJ, JUHEHHBIA YOI
JIBYTPAHHOTO yriia

37

JIByTpaHHBIN YTroJI, TMHEHHBIA yIrOJ
JIBYT'PAHHOI'O yTJIa

38

[lepneHqUKyIAPHOCTD MIJIOCKOCTEM:
MPHU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

39

IlepneHqUKYISAPHOCTD IIJIOCKOCTEM:
MpU3HAK HEPIECHIUKYIIAPHOCTH ABYX
IIJIOCKOCTEN

40

[lepneHauKyASIPHOCTD MJIOCKOCTEM:
MPU3HAK NEPIEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

41

Teopema o Tpéx nepneHAUKYIIpax

42

Teopema 0 TpEX NepHEeHAUKYIIAPAx




43

Teopema o Tpéx nepreHAUKyIsIpax

44

KonTpoJsbHnasi paéora no remam
"IlepneHANKYJISIPHOCTH NPSIMBIX U
mwiockoctei" u "Yribl MexIy
NPSAMBIMH M IJIOCKOCTAMH "

45

ITonsTHe MHOTI'OrpaHHUKa, OCHOBHBIC
9JICMCHTLI MHOT'OT'PpaHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OTPAHHHUKH, pa3BépTKa
MHOI'OrpaHHHUKa

46

IIpusma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
IIPU3MBIL; OOKOBasI U MOJIHASI IOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunen, NpsiMOYToJIbHBIN
napajuleJIENUIe] U €ro CBOWCTBA

48

[Mupamuna: n-yronbHas nupamua, TpaHu
Y OCHOBaHUE MHUpaMUbl; O0KOBas U
MOJIHASI TOBEPXHOCTh TUPAMUJIBL;
MpaBWJIbHAS U YCeUEHHAS MUpaMUIa

49

[IpaBuiibHBIE MHOTOTPAHHUKH: TTOHSITHE
MIPaBUJIBHOTO MHOTOTPaHHUKA;
MpaBWJIbHAS IPU3Ma U MPaBUIIbHAS
MUpaMKJIa; TPABUIIbHAS TPEYTOIbHAS
MUpaMuJia U MPaBUIBHBIN TeTpadap; KyO

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadAp, AOJEKadIp 1
HUKOCadIP.

51

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS




OTHOCUTEJILHO TOYKH, MPSIMOH,
MJIOCKOCTH. DJIEMEHTHI CHMMETPHUH B
nMpamMuax, napauiesenuneaax,
MPaBUIILHBIX MHOTOTPaHHUKAX

Brruuciienue 3j1eMEHTOB

52 MHOTOTPaHHUKOB: pEOpa, TuaroHasm, 1
YTIIBI
[Inomjanbs 60KOBOM MOBEPXHOCTH U
53 ITOJIHOW ITOBEPXHOCTHU IIPSIMOM IPU3MBI, |
IIoLIa/lb OCHOBAaHUM, TeopeMa 0 OOKOBOM
MOBEPXHOCTH TPSMON TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIBHOM MUPAMUIBI, |
TeopeMa o IJIomaan OOKOBOMH
MOBEPXHOCTH YCEUEHHON TTHPAMHUIBI
55 KonTtpoubsnas pa6ora no reme 1
"MHoOrorpaHHuKku"
56 [Tonsitre 06 06bEMeE 1
57 O0BEM paMuIbI 1
58 OO6bEM nupamMu/Ibl 1
59 OO0BEM TUpaMHUTBI 1
60 O0BEM IpaMuIBI 1
61 O06BEM IPU3MBI 1
62 O06BEM pU3MBI 1
63 OO0BEM TTPU3MBI 1
64 KonTpoabHas pa6ora no reme 1

"O0BEMBI MHOTOTPAHHUKOB'"'




65

[ToBTOpeHue, 0600IIEHNE
cucrtemaTtusanus 3Hanui. [loctpoenne
CEUYEHU B MHOTOTPAaHHUKE

66

[ToBTOpeHue, 060061IeHNE
cucTeMaTH3anus 3HaHui. Berancienne
PACCTOSTHUM: MEXIY JBYMS TOUYKaMH, OT
TOYKH JI0 TIPSIMOM, OT TOYKH JI0
IJIOCKOCTH, MEXIY CKPEIIMBAIOIIUMHUCS
NPSAMBbIMHA

67

Hrorosasi kKoHTpoOJIbHasI padoTa

68

[ToBTOpenue, 0600IIEHNE
cHCTeMaTHu3anus 3HaHui. Berancienne
YIJIOB: MEXK/Y CKPEIIUBAIOIIUMUCS
MIPSIMBIMU, MEX/TY TIPSIMOM U IJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

OBHIEE KOJIMYECTBO YACOB I1O
IMPOI'PAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckn
e padoThI

Jara
H3yYeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchI

Cdepa u map: ueHTp, paauyc, 1namMeTp;
TUIOIAAb MOBEPXHOCTHU Cephl

Bzaumuoe pacnonoxxenue cdepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab chepsl

N3o0pakenue cdepsl, mapa Ha
wiockoctd. CeueHus mapa

[nnuaapuydeckas MoBEPXHOCTbD,
00pasyroIue MIHHIPHIECKON
MIOBEPXHOCTH, OCh IMIHHAPUIECKOM
MIOBEPXHOCTH

[{ununp: ocHOBaHMS U OOKOBas
MMOBEPXHOCTh, 00pa3yIoIIasi  OCh;
IUIOIIAa b OOKOBOM M HOJIHOM
IMOBEPXHOCTH

N300pakeHre WIMHAPA HA TUIOCKOCTH.
Pa3zséptra nununapa. CeueHus

IAIUHAPA (TI0CKOCTHIO, TapaTIIeIbHOM
VT TIEPTICHIUKYJSIPHOM OCH IHJTUHIPA)

KoHnueckast HOBEpXHOCTB,
00pa3yrolre KOHUIEeCKOM
IIOBEPXHOCTH, OCh U BEpLIMHA




KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHME U BEPIINHA,
00pa3yrolas ¥ 0Ch; IJI0IMA b OOKOBOI
Y TIOJIHOM TOBEPXHOCTH

Y ceu€HHbI KOHYC: 00pasyromue u
BBICOTA; OCHOBAHMS 1 OOKOBast
MOBEPXHOCTh

10

N300pakeHre KOHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(III0CKOCTBIO, AapAIIIEIBbHON
OCHOBAHHUIO, U IUNIOCKOCTHIO,
IIPOXOJAIIEN Yepe3 BEPIINHY)

11

KOM6I/IH8.LII/I$I TCJI BpallICHUS U
MHOT'OI'PpaHHUKOB

12

MHOrorpaHH1K, ONMMCAHHBIN OKOJIO
chepsl; chepa, BOUCaHHAS B
MHOTOT'PAHHUK WJIM B TEJIO BPAIICHUS

13

[Moustue 00 00bEMe. OCHOBHEBIE
CBOlicTBa 00BEMOB TeE

14

O0BEM IMHApa, KOHYCa

15

O06bEéM mapa u miomaas chepst

16

[TooOHbIC Tea B MPOCTPAHCTRBE.
CooTHoOIIEHUST MEXKTY TUIOIAIIMU
MOBEPXHOCTEH, 00bEMaMU MOT0OHBIX
TeNn

17

KonTpoabHas padora no remam
"Tena ppamenust’ u "O0bembl TeT"

18

BexkTtop Ha mmockocty U B




POCTPAHCTBE

19

CnoxeHue U BEIYUTAHUE BCKTOPOB

20

YMHOXKEHUE BEKTOpa Ha YHUCIIO

21

Paznoxenue BekTopa mo TpéM
HEKOMILIaHapHBIM BekTopam. [IpaBuiio
napajuiesenure1a

22

Pemenue 3aay, CBSI3aHHBIX C
MPUMEHEHUEM MPABUI ACHCTBUI C
BEKTOpaMH

23

[IpssMoyronbHas cucTemMa KOOpJAUHAT B
npoctpancTBe. KoopauHatel BekTopa.
[Ipocreiimue 3a7a4u B KOOpAMHATAX

24

VYroa mexny Bekropamu. CkaispHoe
MIPOU3BEICHUE BEKTOPOB

25

Beruucienue yrioB My IpsIMbIMUA U
IJIOCKOCTSIMU

26

KOOpI[I/IHaTHO-BCKTOpHHﬁ MCTO IIpH
peIICHUH I'COMCTPUICCKHUX 3a1a4

27

KonTpoabHas pa6ora no reme
"BeKTOpPHI U KOOPAUHATHI B
npocrpancrse'

28

[ToBTOpeHME, 0600IICHUE U
cucremaTusanus 3HaHuii. OCHOBHbIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpenue, 0600IIEHUE U
cucremarusanus 3HaHuii. OCHOBHbIE
burypsl, pakThl, TEOPEMBbI Kypca




IJIAaHUMCETPHUN

[ToBTOpenue, 0600IIEHUE U

30 cUcTeMaTu3aIus 3HaHui. 3agaun 1
IUTAHUMETPHH U METOJIbI X PCIICHHUSI
[ToBTOpeHmEe, 006001IeHUE 1

31 cucTeMaTtu3alus 3HaHui. 3agaun 1
IUTAHUMETPUH U METOJIbI UX PCIICHHUSI
[ToBTOpeHue, 06001IeHUE U

1 cucreMaTu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTEpEeOMETPUHN

33 HToroBasi KoHTpOIBbHAsSI padoTa 1

34 [ToBTOpEHME, 0000IIEHNE U |
CUCTEeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB 110 34

INPOI'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBI

10 KJTACC

Kon

NMpoBepsieMor
0 pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3YJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero 001ero oopa3oBanust

7

I'eomeTpus

7.1

OHepI/IpOBaTL HOHATHUAMM: TOUYKA, IIPpAMasd, IJIOCKOCTb

7.2

HpI/IMeHHTB AKCUOMBI CTEPCOMETPUHN U CIICACTBUA U3 HUX ITPHU PCHICHUU

TCOMCTPHUICCKUX 3aaa4

7.3

OHGpI/IpOBaTI) MOHATHUAMU: HAPAJJICIBHOCTh W NECPHICHAUKYIIIPHOCTDH

MPpsAMBIX U MJIOCKOCTEH

7.4

KﬂaCCH(bHHHPOBaTL B3aMMHOC pPACIIOJIOKCHUC MIPAMbBIX U IUIOCKOCTEH B

IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHITUSIMHU: ABYTPAHHBIN yroJI, TPaHU ABYTPAHHOTO yTJIa,
peOpo BYrpaHHOrO yrja, JMHEHHBIH Yroa JBYIpaHHOIO YIUIa,

rpagycHas Mepa JByTpaHHOIO yria

7.6

OHGpI/IpOBaTI) IMOHATHUAMU: MHOT'OI'pPaHHUK, BI)IHYKJII)II\/JI u HCBI)IHyKJIBIfI
MHOT'OI'paHHHK, SJICMCHTBI MHOT'OI'paHHHKa, HpaBHJ’IBHBIﬁ

MHOT'OT'paHHUK

7.7

PacriozHaBaTh OCHOBHBIE BH/bl MHOI'OI'PAaHHUKOB (IIMpaMuJia, IpuU3Ma,

MPSIMOYTOJIBHBIN TTapayuieenune, Kyo)

7.8

KnaccuduimpoBaTh MHOTOTpaHHUKH, BbIOMpas OCHOBaHHUS  JUId
KIacCU(pUKauu  (BBIMYKIbIE W  HEBBIMYKJIBIE MHOTOTPAHHHKH,
NpaBWIbHbIE MHOTOIPAHHUKH, TMPSIMbIE U HAKJIOHHBIE IPHU3MBIL,

HapaJ'IJ'ICJ'ICHI/IHeZ[BI)

7.9

OnepupoBaTb  IOHATHUAMHU: cexylas  IUIOCKOCTb, cedyeHue

MHOI'OI'paHHUKOB

7.10

OOBSICHATh MPUHIUIBI I[OCTPOCHHUS] CEUEHUH MHOTOTPaHHHUKOB,

HCIIOJIb3YA MCTOH CJICIOB

7.11

CTpOI/ITL CCUCHUSA MHOTI'OI'paHHUKOB MCTOAOM CJICHOB, BBIIIOJJHATH




(BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemarn 3a1a41 Ha HAXOXKIACHHUC rCOMCTPUICCKUX BCIIMYUH 10 06pa3uaM
WKW aJiIrOpUTMaM, NPUMECHSAA N3BCCTHBIC aHAIUTUYCCKHUE MCTOJbI ITPpH
pemiCcHUN CTAaHAAPTHBIX MATCMATHUYCCKUX 3aJda4 Ha BbIYHCIICHUC
paCCTOﬂHI/If/'I MCKAY ABYMs TOYKaMH, OT TOYKH 0 HpﬂMOfI, OT TOYKH OO

IIOCKOCTH, MCKAY CKPCINNBAOIMIUMUCA IIPAMBIMU

7.13

Pemiate 3aaun Ha HaX0XK/JIEHHE T€OMETPUYECKHX BEJTMUMH 0 00pa3Lam
WIM aJITOPUTMAaM, IIPUMEHSS U3BECTHBIE AHAJUTUYECKHUE METOMBI IPH
pELICHUH CTAaHJAPTHBIX MAaTEMAaTUYECKHUX 3a/1a4 Ha BBIYUCIICHUE YIJIOB
MEXY CKpPELIUBAIOIMMUCS NPAMBIMU, MEXAY IPSIMOU U IUIOCKOCTHIO,

MCXKAY MIIOCKOCTAMHU, IBYT'PAHHBIX YIJIOB

7.14

Bbruucnate 00BbEMBI M IUIOIAAM IOBEPXHOCTEH MHOIOTPAaHHUKOB
(mpusma, mnMpaMuia) C T[pUMEHEHHeM  (GOpMyJ,  BBIYUCIATH
COOTHOILIEHUS MEX/1y IUIOIIAIIMU IOBEPXHOCTEN, 00bEMaMU MOT0OHBIX

MHOTI'OI'PaHHHUKOB

7.15

OHepI/IpOBaTB HNOHATUAMU: CUMMETPUA B IPOCTPAHCTBE, LHECHTP, OCh U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUHU (PUTYPBI

7.16

W3Bnekarp, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MHGOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, NpeicTaBICHHYIO Ha

YepTekKax U pUCYHKaxX

7.17

[TpumeHsTh reoMeTpudecKre (aKThl ISl PEHICHUS] CTEPEOMETPHIECKUX
3a/1a4, IPEANOoIaraloliuX HECKOJIBKO IIaroB PEUICHUs, €CIH YCIOBUs

MIPUMEHEHUS 33J]aHbI B IBHOU opme

7.18

[IpuMeHATH mHpoCTEHIIME IIPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHMKAI[UOHHBIE CHCTEMBI IPU PELICHHH CTEPEOMETPUYECKUX

3aJa4d

7.19

IIpuBOAUTHE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U

JKHU3HH, PACIIO3HABATH ITPOABJICHUEC 3aKOHOB 'COMETPHUH B UCKYCCTBEC

7.20

[IpuMeHATh NOJSyYEHHBIE 3HAHUSA HAa MPAKTHKE: aHAJIU3HPOBATH
pealbHble CUTyallUd U IPUMEHATH U3YYEHHBIC IIOHATHA B IIpOLIECCE
MOMCKa pELIEeHUs MaTeMaTHYeCKd CQOpPMYJIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEAIbHBIE CUTYALUU HA S3bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJENIH C UCIIOJIB30BAHUEM I'€OMETPUYECKUX MOHATHI U

TCOPCM, allllapara anrerLI, peuIaTh MPAKTHUYCCKUC 3aa491, CBSI3AHHBIC C




HaXO0XXACHUEM I'COMCTPHICCKUX BCIIMYUH

11 KJIIACC
Kon .
IIpoBepsiemble npeMeTHBIE pPe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NPOBEpPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o01ero 00pasoBanus
pe3yJabTarta
6 I'eometpust
OnepupoBatb MOHSTUSIMU: LHMIHHIPUYECKast MTOBEPXHOCTb,
6.1 o0pasyrolye HWIMHAPUYECKON MOBEPXHOCTH, LMIMHAP, KOHUYECKas
' MOBEPXHOCTh, OOpPa3ylolIMe KOHUYECKOW TIOBEPXHOCTH, KOHYC,
cepuyeckas IOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpaieHus (LUJIMHADP, KOHYC, cepa u map)
6.3 OOBACHATH cIOCOOBI MOTYYESHUS TeJl BPALeHUs
6.4 KnaccuuupoBats B3auMHOE PacloioxkeHne cephl U MITOCKOCTH
OnepupoBaTh NOHATHUAMHU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIapOBOMl CIIOM, OCHOBAaHUE IIAPOBOTrO CJIOS, BBICOTA
IAPOBOTO CJI0s, IIAPOBON CEKTOP
6.6 Bbuucnare 00bEMBI M IUIOLIA[M TOBEPXHOCTEM TeNl BpalleHus,
' TE€OMETPHUUECKUX TeIl C MPUMEHEHHEM (HOpMYJT
OnepupoBaTh MOHATHSMH: MHOI'OIPAaHHHUK, BIIMCAaHHBIM B cdepy u
6.7 OIMCaHHBIM OKoJIO cdepsrl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BpALLEHUS
63 BbluMcnsTh COOTHOIIEHHS MEXIy IUIOMAAsIMH IOBEPXHOCTEH H
’ 00BEMaMHU ITOTOOHBIX TEN
6.9 N300pakaTh nzydaemble GUTYpHI OT PyKH U ¢ IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXU W3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTyp: BHJI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHS Tel
BpalllCHUs
W3BnekaTh, MHTEPIPETUPOBATh U MPEeoOpa3oBHIBaTh MH(POPMAIUIO O
6.11 IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTexax U pUcyHKax
6.12 [TpumensTh reoMeTpuuecKue (pakThl IJisl peIIeHUs] CTEPEOMETPHUECKIX




3aaa4, Npeamnojararonmx HECKOJBKO MIaroB pCHICHUA, C€CJIIM YCJIOBHUA

MIPUMEHEHHUS 3aJIaHbI B SBHOU (hopMe

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BreimonHaTh HeﬁCTBHﬂ CJIOKCHHUA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOXKXCHHWA BEKTOpa HA 4YHUCIIO, O6T)$ICH$ITI), KaKUMH CBOMCTBAaMH OHU

00J1a1ar0T

6.15

[IpumeHsTH paBUIIO NapasuIeenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHAMMU: ACKAPTOBBI KOOPAMWHATHI B ITPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBECHCTBO BEKTOPOB, KOOPANHATBI BEKTOPA,
yroia MEKAY BCKTOpaMH, CKaJIPHOC TIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPEBL

6.17

Haxomuts cyMMy BEKTOpPOB M NPOU3BEACHUE BEKTOpa HA YHMCIIO, YOIl
MEXJy BEKTOpaMH, CKaJIIpHOE MPOU3BEJCHHE, PACKIAIbIBATh BEKTOP

10 IBYM HEKOJUJIMHCAPHBIM BCKTOpaM

6.18

3a,Z[aBaTB IIJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate mpocreimme TEeOMETpUYECKHE 3aJayd  Ha IPUMEHEHHE

BCKTOPHO-KOOPAWMHATHOI'O METOZIa

6.20

Pemrate 3amaum Ha OKa3aTEIBCTBO MAaTEMAaTHUYCCKHX OTHOIICHUN H
HaxXOKIACHUC I'COMCTPUICCKHUX BCJIUYHH I10 06pa3uaM HJIN AJITOpUTMaMm,
IIPpUMCEHAA HU3BECTHBIC METOJbI npu pPEIICHUN CTaHIapTHBIX

MaAaTCMaTUYCCKUX 3a1a4

6.21

[IpuMmeHsTh MpocCTEWlINe NpPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBI TPU PEHICHUU CTEPEOMETPHUUECKUX

3agaq

6.22

[IpuBOIUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U

JKHU3HU, PACIIO3HABATH MMPOABJICHUC 3aKOHOB TCOMETPHUU B UCKYCCTBEC

6.23

[IpuMmeHsITh TONMY4YEHHBIE 3HAHMS HAa TMPAKTUKE: AaHAIU3UPOBAThH
peajbHbIC CUTYallMd W MPUMEHITh W3YUYCHHBIC TMOHSATHSA B IMPOIECCE
MOKWCKA pEeHIeHUs] MaTeMaTH4ecKH C(OpMYIUPOBAHHOM MPOOIEMBI,
MOJICJIMPOBAThH PEAIbHBIC CUTYAIIUHU Ha SI3bIKE TEOMETPUHU, UCCIIEI0BATh
MIOCTPOECHHBIE MOJIEIH C UCIOJIB30BAHUEM I€OMETPUUECKUX MOHITHH U
TeopeM, afmapara anreOpsl, pemaTh MPaKTHIeCKUEe 3a/1a4H, CBSI3aHHBIC

C HAXOXKXACHHUEM I'COMCTPUICCKHUX BCIIMUNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHMUS

I'eomerpus

7.1

OcHOBHBbIE NOHATHUSA CTEpEOMETpUH. Touka, IpsAMas, INIOCKOCTb, TPOCTPAHCTBO.
ITonsATHE 00 aKCHMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHM: aKCHOMBI

CTCPCOMCTPHUHU U CICACTBUA U3 HUX

7.2

B3aumHOe pacnosokeHue npsMbIX B IIPOCTPAHCTBE: IE€PECEKAIOLIUECS,
napajulesibHble U CKpeluBaromuecs mpsmbie. [lapamienbHOCTh TPSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: INapajuleibHbIE IIPSMBIE B IPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MPAMBIX, NAPAJUIETBHOCTD MPSIMON U IUNIOCKOCTH. YTJIBI C
COHANpPABJICHHBIMA CTOPOHAMM, YTOJI MEXIy HpPSAMBIMH B MPOCTPAHCTBE.
[Tapa/mienbHOCT,  IUIOCKOCTEW:  IapajulelbHbIE  IUIOCKOCTH,  CBOMCTBA
napajieIbHbIX IUIOCKOcTel. [Ipocrelimme mnpocTpaHCTBEHHBIE (QUTYpHI Ha

IJIOCKOCTHU: TCTPA’ap, Ky6, napajiieJCnuIic [, IoCTpoOCHUC Ce4YeHUI

7.3

[IeprieHAUKYIAPHOCTD NPAMON U INIOCKOCTH: NEPIEHAMKYJISPHBIE IPSIMBIE B
MIPOCTPAHCTBE, IPSMBIE MApaUICIbHbIE U NMEPHNEHAUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK IEPIECHIUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, T€OpeMa O IPSIMOM
NEPIEHANKYJISIPHON IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YTOJI MEKLY IIPSIMOU U
IUIOCKOCTBIO, [IBYTPaHHBIA YIroOJ, JIMHEHHBIA Yroja JBYI'PaHHOTO YyrIua.
[leprieHaUKyIsSp M HAKIOHHBIE: pPACCTOSTHUE OT TOYKM [0 IUIOCKOCTH,
paccTosiHUEe OT HPAMOM /10 IUIOCKOCTH, IPOEKIMsS (GUIrypbl HAa IUIOCKOCTb.
[lepnieHIUKYIAPHOCTD IIJIOCKOCTEW: IPU3HAK NEPIEHAMKYJIAPHOCTH JBYX

miockocten. Teopema o TpEX NepHneHANKYISIpax

7.4

[ToHsATHE MHOTOrpaHHHKA, OCHOBHBIE AJIEMEHTHI MHOTOI'PAaHHHKA, BBITYKJIbIE U
HEBBIIIYKJIbBIE MHOTIOIPDAHHUKH, pa3BEPTKA MHoOrorpaHHuka. Ilpusma: n-
yroJbpHas NIpU3Ma, FPaHU U OCHOBAHMS IIPU3MBI, IIPsAMasi ¥ HAKJIOHHAs IIPU3MBI,
OOKOBasi M IMOJIHAsI MOBEPXHOCTh Mpu3Mbl. [lapannenenunen, npsMoyroabHbIH
napajuleienunes U ero ceoucraa. llupamuna: n-yroiapHas nupamMuaa, rpaHyd U
OCHOBaHME NHUpaMuAbl, OOKOBas W IIOJHAs IOBEPXHOCTb IHUPAMHUIBI,
NpaBWIbHAs U YyCEUEHHAas NUpaMuUJa. OJIEMEHThl NPU3Mbl U IUPAMUIBL.
[IpaBuibHBIE MHOTOIDAHHMKHU: IIOHATHE IPAaBWJIBHOIO MHOIOTPaHHUKA,

I[IpaBUJIbHAA TIpHU3Ma W IIPpaBUJIbHAA IHpaMHAd, IIPABUJIbHASA TPCYTOJIbHAA




nupaMyuja U TNpaBWIbHBIA TeTpadap, KyO. IlpencraBieHue o IpaBHIIBHBIX
MHOTOTpaHHMKaX: OKTa’Ap, AOACKa’aAp M Hkocadapyrue CeueHus NpU3MBI U

IMUpaMUuibl

7.5

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIIBHO TOYKH, MPSMOM,
IUIOCKOCTH. OJIEMEHThl CHMMETPUHM B MNHpPaMHJAX, NapajUIesIeHIeax,

NpaBHUJILHBIX MHOTOT'paHHUKaX

7.6

Brrurcnenue 371eMEHTOB MHOTOTPAaHHHUKOB: p&Opa, muaroHand, yribl. [Lnomans
OOKOBOW IMOBEPXHOCTH W TIOJIHOW MOBEPXHOCTH MPSIMOM TMPHU3MBI, IUIONIAIb
OCHOBaHMH, TeopeMa O OOKOBOW MOBEPXHOCTH MpsiMod mpu3Mmbl. [liomans
OOKOBOW TMOBEPXHOCTH W TIOBEPXHOCTH TMPABWIBHOW MUpaMUIbI, TEOpeMa O
wiomanu yceuy€HHod nupamupsl. [loHsTHe 006 00béMe. OOBEM HUpPaMUIBL,

IIPU3MBI

7.7

[TongoOubie Tenma B mpoctpancTBe. COOTHOIICHHS MEXAY IUIOMIAASIMU

MOBEPXHOCTEH, 00BbEMaMH MOJOOHBIX TEI

11 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolne HUIMHIPUUECKON TOBEPXHOCTH,
OCh NMJIMHIPUYECKON TMOBEpXHOCTH. LluauHap: ocHoBaHuMA M OOKOBas

MIOBEPXHOCTb, 00pa3yrolas U och, IUIOMIAlb OOKOBOM U MOJHON OBEPXHOCTH

6.2

Konunueckass nmoBepxHOCTh, 00Opa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON moBepxHOCTH. KOHyc: oOCHOBaHME U BeplIMHA,
oOpa3syromas ¥ 0Ch, TUIOMAAhL OOKOBOM W TOJTHOW MOBEPXHOCTH. Y CEUEHHBIN

KOHYC: 00pa3yIolIie U BbICOTA, OCHOBaHUS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa m map: meHTp, paamyc, AUAMETp, IUIOMIAJb IMOBEPXHOCTH CQephl.
B3aumHoe pacnosoxeHue cdepbl M IUIOCKOCTH, KacaTeiabHas IUIOCKOCTh K

cdepe, mionaas chepsl

6.4

N3o0pakenue Ten BpalieHus Ha TWIOCKocTU. Pa3BépTka nuiIuHIpa 1 KOHyca

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUA 1 MHOI'OI'PaHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN

okoJto cepsl, chepa, BMcaHHas B MHOTOTPAHHUK, WIH TEJIO BPAIICHUS

6.6

[Tonstre 06 o6vEMe. OcHOBHBIE CBOIicTBa 00BEMOB Ten. Teopema 06 00BEME

MPsIMOYTOJILHOTO Napajuiesenunena u ciaeAacTBus u3 He€. OO0bEM HUIMHIpA,




koHyca. O0BEM IIapa U TIomas chepbl

6.7

HOI[06HBI€ TCJIa B MPOCTPAHCTBEC. CooTHOIICHUS MCXKAY IUIOIaAiAMU

MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

6.8

Ceuenus munHapa (MapauieIbHO U MEPIICHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca

(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY ), CEUeHHUs 1apa

6.9

BexTop Ha miockocT 1 B npocTpaHcTBe. Cll0KeHHE U BHIYMTAHHE BEKTOPOB.
YMHOXEHHE BeKkTopa Ha 4ucio. PasnoxxkeHwe BekTopa 10 TpEM
HEKOMIUTaHapHbIM BekTopaM. [IpaBumno mapamnenenunena. Pemenue 3anad,

CBSA3aHHBIX C IPUMEHEHUEM IIPaBUJI IEUCTBUH C BEKTOPaMHU

6.10

[IpsiMoyronbHas cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BEKTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTod Mex1Iy Bekropamu. CkaiasipHoe
MPOU3BEJICHUE BEKTOPOB. BpluncieHue yriioB MEXIy HOpsSIMBIMH U
TUIOCKOCTSIMHU. KoopanHaTHO-BEKTOPHBIH METO/T npu pelieHnn

TCOMCTPHUICCKUX 3ada1

IMMPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHON
ITPOT'PAMMBI CPEJHET'O OBIIET'O OBPA3OBAHMUA

Kon

IIpoBepsiemble TpeOOBaHMSI K NMPeAMETHBIM pe3yJabTaTaM

MPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
TpeOoOBaHUSA 0o01rero oopazoBaHus

Brnagenue meTogamu J0Ka3aTeNbCTB, AITOPUTMAMHU PELLECHUS 3a/1a4;
yMeH#e GopMyIHpOBaTh U OTIEPUPOBATH TOHIATUSIMHU: OTIPE/IeIICHNE,
aKCcMoMa, TeopeMa, CIIJICTBHE, CBOMCTBO, TIPU3HAK, JOKA3aTEeICTRO,
paBHOCUIIbHBIE  (DOPMYJIHPOBKM;,  MPUMEHATH  HUX;  YMEHHUE
dbopMyIpoBaTh 0OOpaTHOE W MPOTHUBOIOIOKHOE YTBEPKICHUE,
MPUBOJIUTH MPUMEPbl W KOHTPHPUMEpPHI, HCIIOJIB30BATH METOJ]
MaTEeMaTHYeCKOH  WHIYKIIWH, MPOBOAWTHh  JOKa3aTellbHbIC
pacCyXJeHHS TPU pEHICHUH 3aj7ad, OICHHBATH JIOTHYCCKYIO
MPaBWIBHOCTh PACCYXACHUN; YMEHHE OINEpHpOBaTh MOHATHIMHU:
MHOKECTBO, IIOMHOXECTBO, OTIEPAIIUN HAJlT MHOKECTBAMU; YMCHHE

HUCIIOJIB30BAaTh TeOpeTI/IKO-MHO)KeCTBeHHHﬁ arrapar Ayl OImucCaHusa

PCAJIBHBIX MMPOLCCCOB U SIBJICHUM U IIpH pCIICHWHU 3a1a4, B TOM YHUCJIC




U3 IpyTruX y4eOHBIX NPEAMETOB; YMEHHUE ONEPUPOBAThH MOHATHIMMU:
rpad, cBs3HBIN Tpad, nepeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE
3ajjaBaTb W ONWCHIBaTh Tpadbl Pa3IMYHBIMH  CIIOCOOAMU;

MCIOJIb30BaTh Tpadbl P PEIICHUN 3aa4

YMeHue omnepupoBaTh MOHATHAMHU: HATypalbHOE YHCIIO, LEI0e
4HCJIO0, CTENEHb C LEJIbIM II0Ka3aTeleM, KOpPEHb HaTypaJlbHOM
CTENEHU, CTENEeHb C pallOHAIbHBIM I[IOKa3aTeleM, CTENeHb C
JeWCTBUTENbHBIM [TOKa3aTeNeM, JIorapu(M Yuciia, CHHyC, KOCUHYC U
TaHI€HC IPOU3BOJIBHOIO YUCIIA, OCTATOK 110 MOJLYJII0, PALlUOHAIBHOE
YHCII0, UPPALMOHAIIBHOE YHCIIO0, MHOYKECTBA HATYypPaJbHbIX, LEJbIX,
palOHaIbHBIX, JIEHCTBUTENIBHBIX UHCEN; YMEHHUE HCIOIb30BaTh
IPU3HAKU  JEJIMMOCTH, HauMEHbIIMM oOwmuil nenurens u
HalMEeHblIee o0lee KpaTHoe, anropuT™ EBKiaHMIa mpu perieHuu
3aJla4; 3HAKOMCTBO C Pa3JIMYHBIMU IO3ULMOHHBIMU CUCTEMAMHU
CUMCIIEHUS; YMEHHE BBIIOJHATH BBIUUCIEHHE 3HAYCHUH U
npeoOpa3oBaHusl BBIPAKEHUI CO CTEMEHSAMU U JOorapugmamu,
npeoOpa3oBaHusi JIPOOHO-PALMOHANBHBIX BBIPAXKEHUN; yMEHHE
OIEpPUPOBATh MOHATHSAMHU: IMOCIEIOBATEIBHOCTD, apupMeTHUECKas
nporpeccus, reoMeTpuyecKas nporpeccus, 0ECKOHEUHO
yObIBaroIasi reoMeTpudeckas Mporpeccus; yYMEHHE 3ajaBaTb
MIOCJIEZIOBATEIBLHOCTH, B TOM 4YMCIIE C IOMOIIBI0 PEKYPPEHTHBIX
dbopMys; yMEHHME ONEpUpOBATh MOHATHAMM: KOMIUIEKCHOE YMCIIO,
CONpSDKEHHBIE  KOMIUIEKCHBIE 4YMCIA, MOAYJIb W  apryMEHT
KOMIUIEKCHOI'O 4YHCla, (OopMa 3allUCH  KOMIUIEKCHBIX YHCEl
(reoMeTpuyeckas, TPUrOHOMETpUYecKas M anredpandeckas); yMeTh
MPOU3BOJIUTL apuU(METHUYECKHEe JEeHCTBUS C KOMILIEKCHBIMU
YHUCIaMU; TPUBOJIUTH IPHUMEPHl HCHOJIB30BAHUS KOMIUIEKCHBIX
quycesl; ONEepUpOBaTh NOHATUAMM: MaTpuma 2x2 u  3%3,

OIpEaACINTEIb MaTPHUIIBI, FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

Ymenue OIepupOBaThH MOHSITUSIMHU: palroHaIbHbIE,
UppalMoHaIbHbIC, TOKA3aTeIbHbIC, CTCTICHHBIE, JIOTApU(MUIECCKHE,
TPUTOHOMETPUUYECKUE YPAaBHEHHS M HEPABEHCTBA, UX CHUCTEMBI,
YMEHUE OIEpPUPOBATh MOHATUSMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHne, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YpaBHEHHUH U

HCPABCHCTB, PABHOCHUJIBHOCTb ypaBHeHI/Iﬁ, HCPABCHCTB MW CHUCTCM,




YMEHHE peliaTh YPaBHEHUs, HEPABEHCTBA U CHCTEMBI C IIOMOIIBIO
pa3IMYHBIX IPUEMOB; PELLIATh YPAaBHEHHUS, HEPABECHCTBA U CUCTEMBI C
[apaMeTpoM; IIPUMEHSATh YPAaBHEHM 1, HEPABEHCTBA, UX CUCTEMBI JUIs1
peleHysl MaTeMaTHYeCKUX 3aiad U 3a7a4 U3 Pa3jIM4HbIX oOsacTel

HAYKH U peasIbHOM KHU3HU

YMeHue onepupoBaTh MOHATUSAMH: (DYHKIHS, YETHOCTh (DYHKIHH,
IIEPUOAUYHOCTH byHKIIH, OIPaHUYEHHOCTH ¢dbyHK1IUY,
MOHOTOHHOCTh (YHKIIUH, SKCTpeMyM (yHKIHUU, HauOombliee Hu
HauMEHbIlIee 3HAYeHUs] (PYHKLIMM Ha NPOMEKYTKE, HElpepbhIBHAs
byHKIUSA, acUMOTOTH Tpaduka QYHKIMH, TepBas U BTopas
npou3BogHAs (DYHKIIMH, TE€OMETPUUYECKUN W (PU3UUECKHA CMBICT
MIPOM3BOHOM, MEpBOOOpa3Hasi, ONMPENCIEHHBIA UHTETPA, YMECHHE
HAaXOJUTh AaCHUMMTOTHl Trpaduka (YHKIUU; yMEHHE BBIYUCISTH
MPONU3BOAHBIC CYMMBI, MPOU3BCACHHUA, YACTHOI'O MW KOMITO3UMIIMU
GbyHKIU, HAXOAUTH YPaBHEHUE KacaTeIbHOU K rpaduky QpyHKIUU;
YMCHUC HAXOAWUTH MPOU3BOAHLIC 3JICMCHTAPHBIX (I)yHKI_[I/If/'I, YMCHUC
UCIIONIb30BaTh NPOU3BOAHYIO JUIsl HCCieloBaHUS  (YHKIHA,
HaXOJUTh HaumOONbLINE W HAUMEHbIINE 3HA4YCHUS (YHKUUH;
CTPOUTh TpayKM MHOTOWICHOB C HCIOJIB30BAHUEM allapara
MaTeMaTUYeCKOro  aHaliu3a; MPUMEHSATh MPOU3BOJHYIO IS
HAaXOXXIACHUA HAWIYHYLICro pCUHICHUA B HPHUKIAAHBIX, B TOM YHUCIIC
COLIMAJIbHO-DPKOHOMUYECKUX M (U3MUECKUX 3a/adyax; HaXOAUTh
wiomand u o0bEMBI GUTY C TIOMOIIBIO WHTETpaya; MPUBOIUTH
IpUMEpbl  MAaTeMaTUYEeCKOr0  MOJEIHUPOBAHHMS C  TOMOIIBIO

muddepeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh HOHATHAMM: Tpaguk (yHKIMH, oOpaTHas
GbyHKIUS,  KOMIO3UIUS  (QYHKIMM,  JuHEeHHas  QYyHKIMS,
KBaJpaTU4Has (yHKIUS, paluOHanbHas (YHKLUS, CTEINEeHHas
byHKIHA, TPUTOHOMETPHUUYECKUE byHKIHH, oOpaTHble
TPUTOHOMETPHUYECKHUE ¢byHKLHY, HoKa3aresbHas u
norapupmuyueckas QyHKIUN; YMEHUE CTPOUTH Tpa(pUKH N3ydEeHHBIX
(GyHKIMA, BBIMOJTHATH MpeoOpa3oBaHusi TpapuKoB QYHKIIUH,
UCMOJIb30BaTh I'paUKy Il U3YUYEHUS POIIECCOB M 3aBUCUMOCTEH,
NpU PEUICHWHU 33/1a4 U3 JPYTUX Y49eOHBIX NMPEAMETOB WM 3ajad M3

peanLHoﬁ JKU3HHU, BbIPAXKATb (bOpMyJ'IaMI/I 34aBUCUMOCTH MCKIAY




BEJIMYMHAMU; HWCIOJB30BaTh CBOWCTBA M Tpaduku (QYHKIMA IS
peuieHus ypaBHEHMI, HEpPaBEHCTB MW 3aJad4 C [apaMeTpaMy;
M300paxaTh Ha KOOPIWHATHOW TUIOCKOCTH MHOXECTBA PEIICHHIMA

YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTth TeKCTOBbIE 33/Ja4l Pa3HbIX TUIIOB (B TOM UYHKCIe Ha
NPOIEHTHI, JOJM W YacTH, Ha JBWXEHHE, paboTy, CTOMMOCTh
TOBapOB U yCIIyT, HAJIOTH, 3aJ1a4K U3 00JIaCTH YIIPaBJICHUS JINYHBIMU
U ceMeiHbIMU (pMHAHCAMU); COCTaBISATh BBIPAKCHHS, YpPaBHEHHS,
HEpPAaBEHCTBA M HUX CHUCTEMbI II0 YCIOBHUIO 33/ayd, HCCIIEI0BATh
MOJlyYeHHOE  pElIeHWe W  OLEHUBaTh  MPaBAONOJ0OHOCTh
pE3yJIbTaTOB; YMEHUE MOJICIIMPOBATh PEaIbHbIE CUTYallMH Ha S3BIKE
MaTE€MAaTHUKU; COCTABJIATh BBIPAXKEHUS, YPABHECHHUsI, HEPABEHCTBA U
UX CHUCTEMBI IO YCIOBHUIO 3aJauyd, MCCIEAOBATH IIOCTPOEHHBIE
MOJIETIM C UCMOJIb30BAaHUEM arllapara ainreopbl, UHTEPIPETUPOBATD

l'IOJ'Iy‘lCHHBIﬁ pe3yiibTaTt

YMeHue omnepupoBaTh TMOHATUSMU: CpelHee apu(PMETHUECKOe,
MeJraHa, HauOoJbIlee W HAUMCHBIEGE 3HAYCHHS, pa3Max,
JMCTIEPCHUsi, CTAHIAPTHOE OTKIOHEHHE YMCIIOBOTO HAOOpa; yMEHUE
U3BJIEKaTh, WHTEPIPETHUPOBATh WH(POPMAIINIO, TPEJCTABICHHYIO B
TabnuIaXx, Ha auarpamMmax, rpadukax, OTpakarollyl0 CBOWCTBA
pEeabHBIX TPOIECCOB M SBIEHUI; MPEACTaBIATh WH(OPMAIIUIO C
IIOMOIIIBIO Ta6J'II/IH U guarpamm; HUCCICA0BATh CTATUCTHYCCKUC
JaHHBIC, B TOM YHUCJIC C MPUMEHEHHEM Ipa)UueCKUX METOJIOB U
AJNIEKTPOHHBIX CPENCTB; TpadUUYeCKHu HWCCIEA0BATh COBMECTHBIC
HAOJIOIGHUST C TIOMONIBIO JMarpaMM pacCEeMBaHUs W JIMHEHHOU

perpeccun

YMeHHe onepupoBaTh IMOHATUAMU: CIIy4alHbIM OIBIT U CIIyd4alHOE
COOBITHE, BEPOSITHOCTh CIy4yailHOrO COOBITHS; YMEHHE BBIYMCIATH
BEPOSTHOCTH C UCTIOJIb30BaHUEM TPaPUUECKUX METOI0B; IPUMEHSTh
GopMyIIbl CIOXKEHHMSI M YMHOXEHHS BEpOATHOCTEW, (opmyiy
MIOJIHOM BeposSITHOCTH, (hopmyity bepHyiin, koMmOUHATOpHBIE (HAKThI
U (popMyIIBI; OLIEHMBATh BEPOSITHOCTH PEANIbHBIX COOBITHI; yMEHUE
OIIEPUPOBATh MOHATHAMM: CIIy4alHas BEJINYMHA, PACIpPEICICHHE
BEPOSITHOCTEM, MAaTeMaTH4eCKOe  OXKHUJAHUE, JHUCIEpCHUs U

CTaHJIAPTHOE OTKJIOHEHHE CIy4YyallHOW BEJMYUHBL, (QYHKIMH




pacnpesiesieHuss U IJIOTHOCTH PaBHOMEPHOTO, MOKA3aTEIbHOTO M
HOPMAJIBHOTO pPacHpelelICeHui; YMEHHE WCII0Ib30BaTh CBOMCTBA
M3YYEHHBIX PpacHpeleNIeHUi JUIsl pelleHMsl 3ajad; 3HAaKOMCTBO C
MOHATUSIMM: 3aKOH OOJNBIIMX YHCEJ, METOJAbl BbIOOPOUHBIX
UCCIIEI0OBaHUM; yMEHHE NPUBOJUTH ITPUMEPHI IIPOSBIEHUS 3aKOHA
OO0JIBILIKX YKCEN B IPUPOIAHBIX U OOLIECTBEHHBIX SIBJICHUSX; YMEHHE
ONEepUpOBaTh MOHATUSAMU: COYETAHHE, [EPECTAHOBKA, YHUCIO
COYETaHWH, YWCIO TEepecTaHOBOK, OwHOM HplOTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTBI U PACCYXACHUS ISl PELICHUS
3aJay; OLEHHMBATh BEPOSTHOCTH DPEATbHBIX COOBITHIA; COCTaBIIATH
BEPOSATHOCTHYIO MOJENb U HWHTEPIPETUPOBATH IOJYYEHHBIIN

pe3yabTaT

YMeHue omnepupoBaTh MOHATUSMHU: TOYKa, MpsMas, IJIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIia, IJIOCKUHM yrodi,
JIBYTPAHHBIN yroJl, TPEXTPAHHBINA Yo, CKPELUBAIOLIUECS IPSIMBbIE,
MapajuvieTbHOCTh U MEPIEeHIUKYISIPHOCTh MPSMBIX U IJIOCKOCTEH,
YTOJI MEXKIY MPSIMBIMU, YTOJI MEXAY MPAMON M IIOCKOCTHIO, YO
MEXIYy IUIOCKOCTSIMH, pPAcCTOSIHUE OT TOYKU JO IUIOCKOCTH,
pacCTOsTHUE MEXIY TPSIMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSMU;
YMEHHE HCIONb30BaTh MPU PEIICHUU 3a7a4 HU3y4YeHHbIE (DAaKThI U
TEOpPEeMbl TUTAHUMETPHH; YMEHHE OIICHHBATh pa3Mepbl OOBEKTOB
OKpY)XaloIllero MHUpPA; CTPOUTh MaTeMaTHYeCKHe MOJEIH ¢
MOMOIIIbI0 TEOMETPUYECKUX TOHSATHUH W  BEJIMYMH, peIaTh

CBsA3aHHBIC C HUMH IIPAKTHYCCKUEC 3aJa9u
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VYMeHue onepupoBaTh MOHATHUSAMH: IUIOUWIA[b (QUIYphl, O0BEM
(Gurypel, MHOTOTPaHHUK, NPABWJIbHBIHA MHOTOTPAHHUK, CEUYECHUE
MHOTOTpaHHMKa, Ky0, mapajienenunes, npusma, nupaMmuaa, purypa
¥ TIOBEPXHOCTh BpallleHHs], LHWIMHJP, KOHYC, Iap, chepa, miomais
cdeprl, TIOM@AAb TOBEPXHOCTH MHUPAMUIBI, TPHU3MBI, KOHYCa,
WIMHApa, 00BEM Ky0a, NPSAMOYIOJIBHOIO MapajulelenuIesa,
NUPaMHJIbl, TPU3MBI, LWIMHApPA, KOHyca, Iapa, pas3BEpTKa
IIOBEPXHOCTH, CEYCHMsI KOHYCA ¥ LWIMHPA, TapajuIeIbHbIe OCU HIIU
OCHOBAHHUIO, CEYEHME Ilapa, IJIOCKOCTh, Kacaromascs chepsl,
HWIMHJIpa, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOTOrpaHHMKA,

1300paxkaTh MHOTOTPAHHUKH, (DUTYPBI M MOBEPXHOCTU BpAIICHHSI,




UX CEYCHHS, B TOM YHCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEJNCTB;
yMEHHE  MpPUMEHATh  CBOMCTBAa  reomerpuyeckux  uryp,
CaMOCTOSITENTFHO (hOPMYITUPOBATh ONPEACICHUS U3y4aeMbIX QUryp,
BBIJIBUTaTh TUIOTE3bl O CBOWCTBAX M IPHU3HAKaX F€OMETPHYECKUX
¢uryp, o0OCHOBBIBATh WM ONpPOBEPraTh MX; YMEHHE IMPOBOIUTH
kinaccupukanuio (GUryp MO pa3MYHBIM TPU3HAKAM, BBHITIONHATH

H606XO,Z[I/IMI>IG JOIOJHHUTCIIbHBIC ITOCTPOCHUA
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YMeHue onepupoBaTh MOHSATHSAMM: JBHKEHHE B IIPOCTPAHCTBE,
NapajuleJibHBI  MEpEeHOC, CHUMMETpHsT Ha IUIOCKOCTM U B
IIPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue NOJO0Ms, MOJO00HBIE
(burypsr; yMeHue pacro3HaBaTh paBHbIE U MO00HBIE (GUTYPBI, B TOM
yuciae B INPUPOJE, MCKYCCTBE, apPXUTEKType; HCIOIb30BaTh
r€OMETPUUYECKNE OTHOLIEHHUsS IIpU PELICHUM 3aJad; HaXOOUTh
reoMeTpUYECKre BEIMYMHBI (JUIMHA, YToJl, IUIOIaab, 00bEM) MpH
pelieHnH 3a/a4 U3 Jpyrux y4eOHBIX MPEAMETOB M U3 peabHOM
KU3HU; YMEHHME BBIYMCIATH I€OMETPUUYECKHE BEIWYMHBI (JJIUHA,
yroi, IUIOMAaAb, OOBEM, IJIOLIAJb IOBEPXHOCTH), HCIONb3Ys
u3yuyeHHble (OpMyJIBl M METOJbl, B TOM YHCIE: IUIOIIA/b
MOBEPXHOCTU NHPaMHJIbI, NPU3MbI, KOHYCa, LWIMHAPA, IUIOMIATb
cdepsl; 00bEM KyOa, TPIMOYTOJIBHOTO MapasuieNeNUIe1a, TUPAMUIBL,
IIPU3MBI, LWIMHJIpPA, KOHYyCA, I1apa; YMEHUE HaXOJIUTh OTHOIIEHUE

00BEMOB MOAOOHBIX UTYD
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YMeHue onepupoBaTh MOHATUAMU: MPSMOYTOJbHAS CHUCTEMa
KOOpJMHAT, BEKTOP, KOOpJAMHAThl TOYKH, KOOPAMHATHI BEKTOpA,
CyMMa BEKTOpOB, MPOM3BEJCHHE BEKTOpa Ha YHUCIO, PA3JIOKEHUE
BEeKTOpa 1Mo 0a3ucy, CKaJsIpHOE NPOU3BEACHUE, BEKTOPHOE
MIPOU3BE/IEHNE, YIOJ MEXKIY BEKTOpaMH; YMEHHUE HCIIOIb30BaTh
BEKTOPHBIN U KOOPAWHATHBIA METOJ I PEIIEHUS TEOMETPUUECKUX

3aJa4 U 3a]a4 Jpyrux y4eOHbIX MIPEIMETOB
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YMmenue BbIOMpaTh MOAXOASAIIMNA METOJA ISl PELIEHUs 3a]auH;
IIOHMMAHHUE 3HAYMMOCTH MAaTEMAaTHKH B W3YyYEHUHU IPHUPOIHBIX U
OOIIIECTBEHHBIX MPOIECCOB M SBJICHUH; yMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMAaTUKU B UCKYCCTBE, YMEHHUE NIPUBOAUTH
[IpUMEPBl MAaTEMAaTUYECKUX OTKPBITUNA POCCUMCKOM M MHUPOBOU

MaTeMaTHYECKOW HayKH




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, IPOBEPSAEMbIX HA
EI'2 10 MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT CO/IeP:KaAHUS

Kon

1 Yucna v BBIYMCIECHUS

1.1 Hatypanbnble u nensie uncina. [Ipu3Haku JeIMMOCTH LETBIX YNCEI

- Parnyonanenple unciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JAPOOH, IMPOLEHTHI,
' OeCcKOHEYHbIE TIepuoANYECcKue Apoodu

13 ApudmeTnueckuii  KOpeHb ~ HaTypajpHOM  cremeHu.  JlelicTBus ¢
. apu(MeTHYECKUMH KOPHIMHU HATypaJIbHOM CTETIEHU

14 Crenenp ¢ nensiM mokasareneM. CTENEeHb C palMOHAIBHBIM I10Ka3aTelIeM.
' CBolicTBa CTeNEHH

s CuHyc, KOCUHYC U TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
. apKTaHT€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecATH4HbIe U HATYpaAJIbHBIE JOTapHUPMbI

JeiicTBuTenpHble 4Mcaa. ApH(MeTHYECKHue ONepaluuu C ACHCTBUTEIbHBIMHU
1.7 yucinaMu. [IpubnukEHHbIE BBHIYMCICHUS, MPAaBHJIAa OKPYIJIEHUS, MPUKHUIKA U
OLICHKA pe3yJIbTaTa BBIYNCICHUN

1.8 [TpeoOpa3oBaHue BBIpAKEHUN

1.9 KommuekcHble uncna
2 YpaBHEHMsI U HEpABEHCTBA

2.1 [{enble 1 IpOOHO-pallMOHAIBHBIE YPaBHEHUS

2.2 HppauuroHanbHbIe YpaBHEHUS

23 TpuronomeTpruyeckue ypaBHEHHs

2.4 [TokazarenbHble U Jorapu@MUUEcKue ypaBHEHUS

2.5 Llenpie u 1poOHO-palMOHATIBLHBIC HEPABEHCTBA

2.6 UppannoHanbHbie HEpaBEHCTBA

2.7 [Toka3zarenbHble U JorapuMuyeckre HepaBeHCTBA




2.8

TpuronomeTpruyeckue HEpaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.1
0 VYpaBHEHHs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.1
i Martpuia cucTeMbl JIMHENHBIX YpaBHEHUH. OIpeneanTens MaTpULibl
3 ®yHKIMU U TpaduKu
11 dynk1us, crocoObl 3ananus pynkiuu. ['padux dynknuu. Bzanmuo o6parHbie
. ¢yukuuu. YétHble 1 Heu€THbIe pyHKUMU. [lepruoanueckue GyHKIMHA
OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHMH ¢yHkumu. Hymu QyHkimm.
12 [TpoMexyTKH 3HAaKOMOCTOSHCTBA. [IpOMEXyTKHM MOHOTOHHOCTH (YyHKIUH.
. Maxkcumymbl 1 MUHUMYMBI (pyHKIMH. HanOosnpiiee 1 HauMeHbllee 3HaYCHHUE
(GYHKIIMM Ha IPOMEXKYTKE
13 Crenennast QyHKIUS ¢ HaTypaJbHBIM M IIeJbIM ToKa3zareneM. EE cBoiicTBa u
' rpa¢uk. CBolcTBa U rpaMK KOpHs 7-Oi CTENEHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toka3zarenbHas u norapupmMudeckas GyHKIUU, X CBOMCTBA U TpaUKH
16 Touku paspeiBa. AcuMnToThl rpaduxoB ¢ynkuuil. CoiicTBa (QyHKUUH,
' HENPEPHIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CITOCOOBI 3aJaHM ITOCIEI0BATEIFHOCTEH
13 Apudmernueckass M reoMerpuyeckas mnporpeccuu. Popmyna  CIO0XKHBIX
' IIPOLIEHTOB
4 Havana maremaTrueckoro anajimsa
4.1 [TpousBonnas Gynkimu. [Tpon3BoIHbIE 2IEMEHTAPHBIX (QYHKIUH
[TprumeHeHre TIPOM3BOIHON K MCCIEAOBAHHIO (PYHKIMI Ha MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. HaxoxxieHre HauboblIero 1 HAaMMEHbUIETO 3HaYeHNUs (PyHKIUH
Ha OTpe3Ke
4.3 ITepBooOpaznas. nTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, oneparii HajJ MHOXecTBaMu. [luarpamMmmel Ditniepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA

6.1

OmnmcarenbHas CTaTHCTHKA




6.2 BepositHOoCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 IIpsiMBbIE U TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tesa u MOBEPXHOCTH BpaALlCHUSI

YYEBHO-METONYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
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