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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPeJaHEro o0IIero oopa3oBaHusl,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY Il CaMOpa3BUTHS M HEMPEPHIBHOTO 0Opa3oBaHUS,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKONH 3HAYMMOCTBIO METANpPEIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIECHUNA O CYIIHOCTH M MPOUCXOKIEHUU T'€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS
yyaluxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHUs, TaK Kak OOECIEYMBAET BO3MOXHOCTh H3YUCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIIeHUs TEOMETPUYECKUX 3aJad, YMEHHE BBIJIBUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acTSIX AEATENBHOCTH 4YeloBeka. OpueHTaIusi 4eoBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAMHSIET pa3Hble BHUABI Y4eOHOW M TPYAOBOM JESTEIbHOCTH,



ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOM AESTEIBHOCTU [0 MHOTUM HAIPaBICHUSM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCHUCTBUHU,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEH IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUN
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTh M3YUHUTh I€OMETpUI0 Oojiee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIMX 3aAad. [IpHOpUTETHBIMH 3ajjayaMH  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
pEaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaIlCHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJICHWEC QITOPUTMAMH  PEIICHHWs  OCHOBHBIX  THIIOB  3aj]1ad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommuxcs, TO3HABATEIHbHOW  aKTUBHOCTH,  HCCIICOBATEIBCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallUsiX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYUYCHHbBIE PE3YJIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON AesTeIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJIAIHOCTh, a OINEpUpoBaHMEe oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble W TJIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyell mporpaMMbl, pacupeneln€éHHbIM 10 ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOI0/IeHNEM TPUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKIIOYAINUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a fBa rojga o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX IPSAMBIX; NAPaAUICIBHOCTDh IPSAMOM U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TE€TPAdIp, KyO, mapauienenune; ToOCTPOCHUE CEUCHUH.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIBI B IPOCTPAHCTBE: YrOJl MEXAY INPIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
IIPU3Ma; TPaHU U OCHOBAHUS INPU3MBI; MpsMas U HAKIOHHAs NPU3MBbI; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuibl. [IpaBunbHbIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
nojeKa’ip U ukocasap. CeueHus: MpU3Mbl U TUPAMHUJIBIL.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TMOJHOM MOBEPXHOCTH MPSIMOM IPHU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas M OCh, IUIONIaJh OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHApPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTIOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3nokeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTpaMMbl Y4eOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaKAaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOEHHUE YCTOMIMBOTO OYTYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTD); ¢dbuznyecKoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEeATENbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]1a4 MaTeMaTHIEeCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHHWEM TJ00AaTBLHOTO XapakTepa OSKOJOTHYECKUX TPOOJIeM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIBTYPOW KaK CpEJICTBOM TIO3HAHHUS MUpa;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBaTH M  MPeoOpPa30OBBIBATh  CYKICHHS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM  JJIsL  BBISIBJICHUS ~ 3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE M OT MPOTUBHOTO), BHICTpAaUBaTh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOILEHUS U BBIBOJIBI [0 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBUIBJIATH JeULUNTH UH(DOpPMALUM, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POpPMALUIO, IPEACTABIATh €€ B pa3iInuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXKIEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme HOpMyITUPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HCIIOJIB30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAdeCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT MO KPUTEPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMJACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsAMasi, INIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX W TUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBINYKIBIM U HEBBITYKJIBIH
MHOTOTPAaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IPaBUIBLHBIA MHOTOI'PaAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MHpamMuia; MpU3Ma,
PSIMOYTOJILHBIN Mapasuienenume, Kyo).

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkIaccuukanuy  (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; TPSIMbIC U HAKIIOHHBIC TPU3MBI, TAPAIIIICIICTIUIIC b ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSI MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

PemaTte 3a1aun Ha HAXO0XKJACHUE TEOMETPUISCKUX BETUYNH MO 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHHIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMaTUYECKUX 3a]a4 HA BBIUMUCICHUE PACCTOSHUU MEXKAY JBYMS
TOYKaMHU, OT TOYKM JIO TpPsIMOM, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMUMHUCS TPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkJAEHUE TE€OMETPUUYECKUX BEJIUYUH M0 00pa3laM uiu
aNropuT™MaM, MPHUMEHSS HW3BECTHbIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX ~MAaTEMaTHYECKUX 3aJad Ha  BBIYMCICHUE YIJIOB  MEXIY
CKpPEILMBAIOUIMMHUCS TMPAMBIMH, MEXIY MPSAMOA M  IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, JIByTPaHHBIX YTJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEJCTABICHHYIO0 HAa 4YepTexax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIYyYEHHBIC 3HAHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEaJbHbIE
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUM U TEOpEM, arrapaTa aareOpsl; peniaTh
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKOH TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepsl; cdhepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOpP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOAEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?[i?/?;f;(;ggﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeEMaTH3alus 3HaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUHN M CIISICTBUS M3 HUX MPH PEIICHUH
' reOMETPUUYECKUX 33/1a4
-3 OmnepupoBaTh MOHATHUSMH: MAPAJUIEITBHOCTh W TEPICHINKYISPHOCTH
' MPSIMBIX U INTIOCKOCTEN
-4 Knaccuduimposars B3auMHOE paclojOkKeHHE MPSIMBIX U TJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: IBYTPAHHBIN YroJl, TpaHU JABYI'PAHHOTO YIJa,
7.5 pedpo IBYIpaHHOTO yIiia, TMHEHHBIM YroJl IBYTPaHHOTO YIJia, TpaaycHas
Mepa IBYTpaHHOro yria
_ OnepupoBaTh MOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKIIbIH
' MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, TPaBUIIbHBIII MHOTOTPAaHHUK
27 PacrioznaBaTh OCHOBHBIE BHbl MHOTOTPAaHHUKOB (IHpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN MapajuieenuIe;], Kyo)
Knaccudpunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBAaHUSA  JUIA
- KIaccu@ukanuy  (BBINYKJIbIE W HEBBIIYKJIbIE  MHOTOTPAHHUKH,
' NpaBWJIbHbIE MHOTOTPAHHUKH, TMIPSIMbIE W  HAKIOHHBIE IPHU3MBI,
napasuieIeHIe bl )
- OmnepupoBaThb HNOHATHSAMMU: CeKyIas IJIOCKOCTB, CEUEHHUE
' MHOT'OI'paHHHMKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
- 11 CTpouTh Cce4YeHHs MHOTOTPAaHHUKOB METOJOM CJIEJIO0B, BBIMOIHATh

(BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX UTYD:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXO0XKXACHUC ICOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropyurMaMm, IMNPpUMCHAA HM3BCCTHLIC AHAJIUTUYCCKUC MCETOJbI IIpH
peICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYHUCICHUC
paCCTOﬂHI/Iﬁ MCXKIY ABYMsS TOYKaMH, OT TOYKHU OO HpHMOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAX0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOJbI TpU
pelIeHnr CTaHJAPTHBIX MaTEeMaTHYECKUX 3a/lad Ha BBIYKCICHHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, nmupamuza) ¢ mpuMeHeHneM (GopMyJl, BBIYUCIATH COOTHOIICHHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTE M HMHTEPHPETUPOBATH HHGOPMAILUIO O
MIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (Urypax, TpeACcTaBIECHHYI0 Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckre (GaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJiaraloiiX HECKOJbKO IIAaroB pPEIIECHUsl, €CIU YCIOBUSA

IPUMEHEHHUS 3a/IaHbl B SBHOU (hopMme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aa4

7.19

HpI/IBOI[I/ITL INPpUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJIC U

JKHU3HH, paCIIO3HABATDh IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHATh MOTydyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh PealIbHbIC
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peleHus MaTeMaTUYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IIOCTPOECHHBIE MOJIENIM C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHATHU U
TeopeM, arnrnapara ajare0psl, pelaTh MPakKTUYECKHe 3a7a4M, CBS3aHHbBIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TOHATUS CcTepeoMeTpuu. Touka, MpsiMasi, IMJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpeIIMBarOIIuecss mpsMble. [lapamiensHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajjiebHBIE TPSIMBIE B  MPOCTPAHCTBE,
MapaJIENBHOCTh TPEX MPSIMBIX, MNAPALICIbHOCTh NPSMOW M TUIOCKOCTH. YTJbI C
COHallpaBJI€CHHBIMU CTOPOHAMHM, VYIrojl MEXAY IMNpAMBIMHU B IMPOCTPAHCTBE.
[TapannensHOCTh MJIOCKOCTEN: MapajuieNbHbIE MIIOCKOCTH, CBOMCTBA MapaslIeIbHbIX
mockocTeit. [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYpPHI HA TIJIOCKOCTH: TETPadp,

KyO, mapaJijiesienumnes, moCTpOeHne CeUeHnun

7.3

[lepneHuKyIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbIE B
MIPOCTPAHCTBE, MPsIMble MapajlieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIAPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O MPSIMOM MEePIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B TPOCTPAHCTBE: Yrojl MEXAy TMpsSMOH U IUIOCKOCTHIO,
JIBYIPaHHBIA yroJ, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsMOU J0
IJIOCKOCTH, MPOEKIUs (PUTYyphl HA MJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
NpU3HAK  MEePHEHAMKYISIPHOCTH  ABYX  Iuiockocted. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHLIfI napaJiieJICIIuICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaAMUJIbI,
OOKOBast M IOJHAS MOBCPXHOCTH MUPAMU/JIBI, IIPpABUJIbHAA W yCC‘-IéHHa}I nupamujia.

ONEeMEHTHI Npu3Mbl W HOHAPAMHIBI. HpaBI/IHBHLIe MHOT'OIpaHHUKH: TIOHATHUC




IIPaBUJIBHOIO MHOIOTPAaHHUKA, I[PAaBWIbHAs IpU3Ma M IPAaBWIbHAs NHUPAMUIA,
MpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa M TPAaBUIbHBIA TeTpasap, KyO. IlpeacraBienue
O IpaBWIbHBIX MHOTOTPaHHMKAX: OKTa3Jp, AoAeka’ap M ukocadapyrue CedeHus

IIPHU3MBbI U ITUPAMHUABI

CI/IMMeTpI/IH B IMPOCTpaHCTBE: CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, pr[MOfI,
7.5 IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUHU B IMpaMUAaAxX, HapaJuICICIIUIICAax, IMPaBUIbHBIX

MHOTI'OrpaHHUKax

Borunicnenue »1€MEHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHOH MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoi
MOBEPXHOCTH U TOBEPXHOCTH IMPaBWIbHOM NHpaMuAbl, TeopemMa O IUIOLAAH

yceu€HHo# nupamupl. [lonarue 00 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

27 [Tomo6HnbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXIY TIIOMIAIIMHA IOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

INPOBEPAEMBIE HA EI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJBHON
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBaAHMSI K NPEAMETHBIM Pe3yJbTaTaM 0CBOEHMSI
MPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o01Iero
TpeOOBaHUSA o0pa3oBaHus

Bnagenue meromamu J0Ka3aTeNbCTB, aNrOPUTMaMU pELICHUS 3aj1ady;
yMmeHue (HopMylIupoBaTh U OINEPUPOBATH TMOHATHSAMU: OIpe/eIeHUE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, MPU3HAK, J0Ka3aTeIbCTBO,
pPaBHOCUIIbHBIE (DOPMYIUPOBKY; IPUMEHATH UX; YMEHUE (HOPMYIUPOBATH
oOpaTHOE U MPOTHUBOIIOJIOKHOE YTBEPKACHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIHOJB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUH;
NPOBOJIUTh  JOKa3aTelbHBIE PACCYKACHHMS TMpU pEUICHUH 3ajad,
OLIEHMBATh  JIOTMYECKYIHD  NPAaBUJIBHOCTh  PAaCCYKACHUH;  yMEHHUE
ONEPUPOBATh MOHATUSAMU: MHOKECTBO, MOJMHOXECTBO, OINEpaluy Haj
MHOXECTBAMHU; YMEHHUE MCHOJb30BaTh TEOPETHUKO-MHOKECTBEHHBIN

afrapar il OIMMCaHus pCaJIbHbBIX IMPOLICCCOB U SIBIICHUH U IIpu pCIICHUHU

3ala4y, B TOM YHCIC U3 JOPYrux y‘le6HBIX npeaIMETOB; YMCHHUC




OTICpUPOBATh MOHATHIMU: Tpad, CBA3HBIN Tpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; yYMEHHUE 3aJaBaTh M ONHCHIBATh Tpadbl pa3sTUIHBIMU

crioco0amu; UCHOJIB30BATh Tpadbl IPH PEIICHUH 3a71a4

YMeHue omnepupoBaTh MOHSITUSIMHU: HATYPATbHOE YKCIIO, IEJ0€ YHCIIO,
CTENEHb C IIEJIBIM MTOKa3aTelieM, KOPEeHb HaTypaJlbHOM CTETEHH, CTENEHb
C  palMOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb C  JACUCTBUTEIHHBIM
mokasaresjeMm, JiorapudM  UYWCIa, CHHYC, KOCHHYC H TaHTCHC
MPOU3BOJIBHOTO YHUCJA, OCTAaTOK IO MOJIYJIO, PalMOHAJIbHOE YHUCIIO,
WppallMOHAIbHOE  YHUCIIO0,  MHOXECTBA  HATYpPaJIbHBIX,  IIEJIBIX,
pallMOHANBHBIX, JEUCTBUTEIbHBIX YHUCEN, YMEHHWE HCIOJIb30BaTh
MPU3HAKK JCIMMOCTH, HAUMEHBIINM OOIUNA JeNUTENh W HauMEHBIIee
o01ee KpaTHOe, anropuT™M EBKIIMIA Mpu pelieHnn 3a1a4; 3HAKOMCTBO C
pa3IUYHBIMU ~ TO3UIMOHHBIMH ~ CHCTEMaMH  CUYHCIICHHS;  yMEHHE
BBITIOJTHATh BBIUMCIICHUE 3HAYCHUN W TIPeoOpa3oBaHUs BBIPAKEHUU CO
CTeNeHsIMH U JorapudmMamu, npeodpazoBaHusi APOOHO-PALMOHAIBHBIX
BBIPQKEHUHN; YMEHHE OTEPHPOBATH MOHATHUSMHU: TOCIIEIOBATEIHLHOCTD,
apudmernyeckas mporpeccus, reoMeTpuyecKas nporpeccus,
OCCKOHEYHO yOBbIBalomiass TreoMeTpHYecKass MpOrpeccus; yMEHHue
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCIIE C TOMOIIbIO PEKYPPEHTHBIX
dbopMyn; yMeHHE OINEpUpOBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COMPsDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYNb U apryMEHT KOMIUIEKCHOTO
yucna, (¢GopMa 3amuch KOMIUIEKCHBIX 4ucen  (reoMeTphyeckas,
TpUrOHOMETpHUUEecKass M  anreOpauyeckas); yYMeTb MPOU3BOAMTH
apudmernyeckue AEUCTBUA C KOMIUIEKCHBIMU UHWCJIAMH; MPUBOIUTDH
IpUMEphl  UCIOJB30BaHUS  KOMIUIEKCHBIX  4YHCEN;  OINEpHUpOBaTh
MOHATHSIMU: Matpunia 2x2 u  3X3, onpeneiauTeab  MaTpUIbI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACTIUTCIIA

YMeHue OIICPHUPOBATH IIOHATUSAMHU: PALIHUOHAJIBHBIC, HPPALXOHAJIbHBIC,
IMIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘leCKI/Ie, TPUTOHOMECTPHUUICCKHUC
YpaBHCHHA W HCPABCHCTBA, HX CHCTCMBI; YMCHUC OIICPpUPOBATH
MNOHATHUAMU. TOXICCTBO, TOXICCTBCHHOC npeo6pa303aHI/Ie, YpPaBHCHHUC,
HCPAaBCHCTBO, CHCTEMa ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHUJIIBHOCTb
ypaBHeHHfI, HEpaBCHCTB MW CHUCTEM; YMCHHC pCIIaTb YPAaBHCHUA,
HCPAaBCHCTBA U CUCTEMbI C IOMOLIBIO PA3ZJINYHBIX HpI/IéMOB; peuiaTb
YpaBHCHHA, HCPABCHCTBA U CHUCTCMbI C IApaMCTPOM; HPHUMCHIATH

YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JISI PCHICHUA MATCMATHYCCKUX




3a/1a4 U 3a/1a4 U3 pa3IM4yHbIX 00JacTel HayKH U peallbHOM KU3HU

YMeHue omnepupoBath MOHATHAME: (DyHKIUSA, UYETHOCTh (DYHKIIHH,
MEePUOUIHOCTh (DYHKIIUH, OTPAHHMYEHHOCTH (YHKIIMH, MOHOTOHHOCTH
GyHKIMH, 3KCTpeMyM (YHKIMH, HAanOOJIbIIee U HAMMCHbBIIICE 3HAYCHUS
(YHKIIMHM HA TPOMEKYTKE, HETPEPhIBHAS (QYHKIIHSI, aCHMITOTHI Tpaduka
(yHKIMY, TIepBasi ¥ BTOPasi MPOU3BOAHASI (DYHKIIMH, T€OMETPUICCKHIA U
(¢u3n4YecKuii CMBICT TPOM3BOJIHON, MEpBOOOpa3Has, OINpeneIEHHBIN
WHTETPAI, YMCHHE HAXOJIUTh ACUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIYUCIISATh  MPOU3BOJHBIE CYMMBI, TPOW3BEACHHS, YACTHOTO U
KOMIO3UIIMU (PYHKIIMM, HAXOJIWUTh YpaBHEHWE KacaTelIbHOU K Tpaduky
GbyHKIIMM; YyMEHHE HAXOIWUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIH;
YMEHHUE HCIOJIb30BaTh IMPOU3BOJHYIO [UISI HCCIENOBaHUS (DYHKIIHM,
HaxOJUTh HAWOOJIbIIINEe W HAUMEHBIINE 3HA4YCHUs] (DYHKIHUHA, CTPOUTH
rpaduku MHOTOYJICHOB C WCIOJIb30BAHUEM armapara MaTeMaTH4eCcKOTro
aHaJM3a; TMPUMEHITh TPOU3ZBOJHYIO [UISI HAXOXKJICHUS HAWIYUIIETO
pelieHuss B MPUKIATHBIX, B TOM YHCJIE COIHAIbHO-YKOHOMUYECKUX H
(dbu3UYecKuX 3a7avax; HAXOAUTh TUIOMAIH U 00BEMBI QUTY C TMTOMOIIBIO
WHTETpaJIa; TPUBOAUTH MPUMEPHl MATEMATHYECKOTO MOJICITUPOBAHUS C

noMo1Ibio qudGepeHnanbHbIX YpaBHEHUN

YMeHune omnepupoBaTh MOHATHUAMHU: Tpaduk GyHKIUH, oOpaTHas
GyHKIUs, KOMIO3UIUST (YHKIWH, JIMHEHHas (yHKIMS, KBaapaTHYHAsS
byHKIHS, panoHanbHas byHKIUA, CTeTICHHAs byHKIHA,
TPUTOHOMETpHUYECKHEe  (QYHKIMHU, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMHU, TOKa3aTelbHas W Jorapupmuueckas (YHKIHUU; YMCHHE
CTpOHTH TpPapUKH H3YYCHHBIX (YHKIUH, BBIIOJIHATH MpPeoOpa3oBaHUs
rpa¢ukoB (HYHKIUH, UCTIOIB30BaTh TPAPUKH ISl U3YUCHHS TIPOIIECCOB U
3aBHCHUMOCTEH, NIPU PEIICHUM 33aJau U3 JPYruX Y4eOHBIX MPEIMETOB U
3aJau M3 pealibHOW JKU3HU; BBIpAXaTh (POPMyJaMH 3aBUCUMOCTH MEXILY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBA W rpaduku GyHKOUN s
pellieHus ypaBHEHUH, HEPAaBEHCTB U 3a/1a4 C MapaMeTpaMu; U300paxarhb
HAa KOOPJIWHATHOM TIJIOCKOCTH MHOXECTBAa pEIICHUN YpaBHEHHUI,

HCPABCHCTB U UX CUCTCM

YMmenue peuiaTb TEKCTOBBIC 3aJda4YMd pPA3HBIX THUIIOB (B TOM 4YHUCJIC Ha
MNPOLCHTHI, OJIM U YaCTHU, HA JIBUKCHHC, pa60Ty, CTOUMOCTb TOBApOB U
yCIyr, HAJIOTHU, 3a1a4u U3 obmacTu YIIpaBJICHUA JIMYHBIMH U CEeMEHUHBIMU

(I)I/IHaHCElMI/I); COCTaBJIAATHL BBIPAXKCHUA, YPABHCHUS, HCPABCHCTBA U HUX




CUCTCMbBI IO YCJIIOBHIO 3aJdayM, HCCIICAOBATH IOJYUYCHHOC PCHICHHUC U
OLICHUBATh HpaBI[OHOI[O6HOCTb pPE3yJIbTaTOB; YMCHHUC MOACIUPOBATH
PCAIBbHBIC CUTyallUH Ha SA3BIKC MATCMATUKH, COCTABJIATH BbIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA W HUX CHCTCMbBI TII0 YCJIOBHIO 3a4advu,
HCCIICA0BATh IMOCTPOCHHBIC MOJCIM C HMCIIOJIB30BAHUMEM  allllapara

anredpbl, UHTEPIPETUPOBATH MOJIYUECHHBIN pPe3ysIbTaT

YMeHue onepupoBaTth MOHATUAMU: cpenHee apudmMeTndeckoe, MeIuana,
HauOoJiblllee YW  HAUMEHBIIEE 3HAUCHHUs, pa3Mmax, JUCIepCHs,
CTaHJApPTHOE OTKJIOHEHHME YHCIOBOIO Habopa,; yMEHHE U3BIIEKATh,
WHTEPIPETUPOBATh HH(OpMAIMIO, TPEACTaBICHHYIO B TaOnuIax, Ha
nuarpammax, rpaukax, OTpaskarollyto CBOMCTBA PEATbHBIX MPOLECCOB U
SIBJICHUH; TIPEJCTABIATH HHPOPMAIIMIO C TTIOMOIIBIO TaOIUIl M JUATPaMM;
WCCIeN0BaTh CTATUCTUYECKHUE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM
rpadu4ecKuXx  METOJIOB W  DIIGKTPOHHBIX  CPEACTB; Tpaduyuecku
HCCIIEI0OBaTh COBMECTHbIE HAOJIOACHHMS C TOMOINBIO JHarpaMm

paccenBaHus U JINHEWHON perpeccuun

YMeHue omnepupoBaTh MOHIATHUSAMH: CIy4alHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITHSI; YMEHHUE BBIYUCIATH
BEPOSATHOCTh C WCIIOJB30BaHUEM TIpaUUecKuX METOIOB; MPHUMEHSThH
(GOpMYIBI CIIO)KEHUS M YMHOXCHHS BEPOSTHOCTEH, (HOpMYITy MOITHON
BeposATHOCTH, hopmyiy bepHymim, koMOnHaTopHBIE (GaKThl U POPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITUH; YMEHHE OIEPHPOBATH
NOHATUSIMH: CIIydaiiHas BEJIMYHMHA, pACIPEICICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OKHIAHHEe, JUCIEPCUS M CTaHJApPTHOE OTKJIOHCHHE
CIIyYailHOH  BEJIMYWHBI, (QYHKIUH pacupeieieHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, TOKa3aTeJIbHOTO M HOPMAJIbHOTO pAaCHpEICIICHUI;
YMEHHUE WCIOJIb30BaTh CBOMCTBA W3YYCHHBIX paCHpeACiICHUN IS
pelieHus 3ajad; 3HAKOMCTBO C TOHSATHSIMH: 3aKOH OOJIBIIMX 4YHCE,
METOJIbl BBIOOPOYHBIX HCCIICAOBAHHUI, YMEHHE IPHUBOJUTH MPUMEPHI
NPOSIBIICHUS 3aKOHA OOJBIIMX YKCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSAX; YMEHHE OTIEPUPOBATH MOHATUSAMU: COYETaHUE, IEPECTAHOBKA,
YHUCIIO COYETaHWH, YHCIO MepecTaHoBOK; OuHOM HplOTOHA; ymeHwHe
IPUMEHSTh KOMOMHATOPHBIE (DAKThI M PACCYXKACHUS JIJIS peIeHHs 3a/1a4;
OIICHUBATh BEPOSITHOCTH peasbHBIX COOBITHI; COCTaBIISITh

BCPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATH HOHy‘lCHHBIfI pe3yiibTaT

YmMmenue OIICprUpoBaTh IMOHATHUAMHU: TOYKa, IIpdAMad, IIJIOCKOCTD,




IIPOCTPAHCTBO, OTPE30K, Jyd4, BEIWYMHA YIJIA, IUIOCKHHA  YIOJ,
JBYTPAHHBIA YrOJI, TPEXI'PAHHBIA YIOJ, CKPEUIUBAIOIIMECS IIPSIMBIC,
MapaJUIEIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSMBIX U IUIOCKOCTEH, YroJl
MEXIYy MNPSMBIMH, YroJl MEXIy NPSAMOM M IUIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMH, PACCTOSIHME OT TOYKHU JIO IUIOCKOCTH, PACCTOSTHUE MEXIY
IPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTAMM; YMEHUE HUCII0Ib30BATh IIPU
pelIeHnH 3a/a4 U3ydeHHblEe (PaKThl U TEOPEMbI INIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpa; CTPOUTH
MaT€MaTH4YEeCKUE MOJEIU C IIOMOIIBI0 T€OMETPUYECKHX IOHATHUH U

BCJIMYWH, pC€IIaTb CBA3AHHBIC C HUMHU NPAKTHUYCCKUEC 3aJa9n
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YMeHue onepupoBaTh HNOHATUSIMHU: IJIOUIAAb (QUIYyphl, 00bEM (PUTYpBHI,
MHOTOTPAaHHUK, MPaBUJIbHBI MHOTOTPAaHHUK, CEYEHHUE MHOTOIPAHHHUKA,
Ky0, mapajuienenunesa, OpusMa, NuUpaMuia, (Gurypa U MOBEPXHOCTb
BpallleHus, WINHAP, KOHYC, map, cdepa, miomaas cepsl, IUIONaab
MOBEPXHOCTHU MHUPaMHJIbI, MPHU3MBI, KOHyca, HWIMHIpa, 00bEM KyOa,
MPSIMOYTOJIBHOTO MapajjieNienumnea, MUpaMuabl, TPU3MbI, LWIHHIPA,
KOHYyca, 11apa, pa3BEPTKAa MOBEPXHOCTH, CEYEHUs KOHyCa U LIMIMHIPA,
napajjieIbHble OCH WM OCHOBAaHHMIO, CEYeHHE Ilapa, IUIOCKOCTb,
Kacaromascss cdepsl, IWINHIPA, KOHyca; yYMEHHE CTPOMUTH CEUeHHE
MHOTOI'PaHHHUKA, U300pa)kaTb MHOTOTPAHHUKHU, (UTYPHI U MOBEPXHOCTH
BpAILlEHHs, UX CEYEHUs], B TOM YHUCIIE C TIOMOUIbIO SJIEKTPOHHBIX CPE/CTB;
YMEHUE NMPUMEHSTh CBOMCTBA F€OMETPHUUECKUX (UTYp, CAMOCTOSATEIILHO
(bopMynMpOBaTh ONpPENeNIEHUs] U3y4aeMbIX (UIyYp, BBIABUIaTh TMIIOTE3bI
O CBOMCTBax M NpHU3HAKaX reOMETPUYECKUX (QUryp, 0OOCHOBBIBATH HIIU
omnpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccupukanuio Guryp 1o
pa3JIMYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE IONOJHHUTEIbHBIE

IOCTPOCHHUA
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YMeHue onepupoBaTh HOHATHSAMM: JBM)KEHHE B  IPOCTPAHCTBE,
napajuleIbHBIA MEPEHOC, CHMMETPHS Ha IIOCKOCTH M B IPOCTPAHCTBE,
HOBOPOT, MpeoOpa3oBaHue M0100usA, MOAO0OHBIE (UTYpPBI;, yMEHUE
pacrio3HaBaTh paBHblEe U MOJOOHbIE (PUTYpBI, B TOM YHCIE B NPHPOJE,
UCKYCCTBE, apXUTEKType; MCII0JIb30BaTh T'€OMETPUUECKUE OTHOIICHUS
OpU pEUIeHUWH 3a/a4; HaXOJUTh TeOMETPUYECKHE BEIWYHMHBI (JJIUHA,
yroj, IUIOIAAb, OOBEM) MpH pELUICHUH 3ajJady M3 APYIHX Y4eOHBIX
MPEIMETOB U U3 PEeaJbHOM JKU3HU; YMEHHUE BBIUUCISATH F€OMETPHUUYECKHE

BENTUYMHBI (JUIMHA, YTOJ, TUIOHIaAb, O00BEM, IUIOIIAAL MOBEPXHOCTH),




UCIOJB3Yysl HM3Yy4YeHHBIC (DOPMYJBI U METOIbI, B TOM YHMCIE: IUIOIIA/lh
MOBEPXHOCTH MUPAMKJIBI, IPU3MbI, KOHYCA, [UJIMHIPA, IJI0IMaAb chepsl;
00BEM Ky0a, TPSIMOYTOJIBHOTO TMapajuIeienuie/a, MUPaMUIbl, TPU3MBL,
WIMHIpA, KOHYyCa, Iapa; YMEHHE HaXOJUTh OTHOIICHHE O0BEMOB

HOJJOOHBIX GuUryp
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YMeHue onepupoBaTh NOHIATHAMU: MPSIMOYTOJIbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAUHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, DPA3JIOKEHHE BEKTopa 1o Oasucy,
CKaJSIpHOE IPOU3BE/IEHUE, BEKTOPHOE TIPOU3BEACHUE, YroJl MEXKIY
BEKTOPAMH; YMEHHE UCIOJIh30BaTh BEKTOPHBIA M KOOPAUHATHBIM METOJ
JUISL  PEIICHUS] TEeOMETPHYECKHX 3a7ad W 3a7ad  JAPYruX yueOHBIX

MIpEAMETOB
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YMeHune BpIOMpATh TOAXOMSIIMA METOJ JUIS pEIICHHS 3aadu;
IIOHUMAaHUC 3HAYMMOCTH MATCMATHKU B H3YUCHUW MIPHUPOJHBIX U
OOLIECTBEHHBIX TMPOIECCOB U  SIBICHUH; YyMEHHE paclo3HaBaTh
IpOsABIICHUC 3aKOHOB MAaTEMATUKNW B HUCKYCCTBEC, YMCHUC IIPUBOJIUTH
NpUMEPHl  MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM HW  MUPOBOU

MaTEeMaTHYECKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOIICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE JPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens c 1ienpIM nokaszareneM. CTeneHb ¢ palloHalbHBIM MokazareneM. CBoICTBa
' CTCTICHH
L5 CuHyC, KOCHHYC W TaHI'CHC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapUPMBbI
JlefictButenbHple  uyuciaa. ApudMETHYECKHE OTNepalud C JeHCTBUTEILHBIMU
1.7 yucnamu. [IpubnrxéHHble BBIYUCIICHNUS, PaBUIa OKPYTJICHUS, IPUKHUIKA U OL[EHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobOpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JorapuMUIecKre YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CuCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI




QyHKIMH U TpapUKH

Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid QyHkumu. Hymm QyHKIum.
39 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' Makcumymbl 1 MHUHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennass (QyHKIOMS C HATypaJbHBIM W IIeNIBIM TOKaszareneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumid. CBoiicTBa  (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauana maTematudeckoro ananusa
4.1 [TpousBomnas pynkuun. [IponsBoaHbIC 2TEMEHTAPHBIX (YHKITUN
[IpuMeHeHre TNPOM3BOTHOW K WCCIEIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOOoJbIIero U HaWMMEHBIIETO 3HAYCHHUS (PYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Oiisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS




7.5

Koopaunats! 1 BEKTOpEI










