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IMNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypoBHs IJis
oOyuaromuxcs 10 —11 kiaccoB pazpaborana Ha ocHoBe DenepanibHOTO
roCyIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAApTa CPEAHEro o0ero oopasoBanus,
C yd4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, MPEABABIIEMBIX K
MaTEeMaTUYECKOMY OOpa30BaHUIO, M TPAAUIMA POCCUIMCKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ECIIEYMBACT OBJIAJICHUE KITFOUCBBIMH KOMIICTCHITMSIMH,
COCTaBIIIIOIIIMMH OCHOBY IS CaMOPa3BUTHUS W HEMPEPHIBHOIO 0Opa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TI03HABATEIILHOTO pPa3BUTHUSA
JUYHOCTU 00yYarOIIXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TeOMETPHH Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHHsT OOYCJIOBJIEHAa NPAKTHYECKON 3HAYMMOCTHIO METANpeaIMETHBIX |
MPEIMETHBIX PE3YJIbTaTOB OOYyYECHHsS] T€OMETPUU B HAIMpPaBICHUH JUYHOCTHOTO
pa3BuTHs OoOydarommxcs, ¢GopMHUpOBaHUA (YHKIIMOHATHLHON MaTeMaTHU4eCKOu
IPaMOTHOCTH, U3YUEHHS IPYTUX y4€OHBIX AUCHUILUIMH. PazBuTHe y 00y4aromuxcs
MPaBUIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKICHUU TC€OMETPUUYCCKHUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOIO0 M HACaIBHOT0, XapakTepe OTPaKEeHUs
MAaT€MaTH4YeCKOW HAyKOW SBJICHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAyK M POJIM MATEMATHUYECKOTO0 MOJIEIMPOBAHUS B HAYUHOM
MO3HAHWUH U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
YYaIUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust SBISIETCS OMHUM W3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak oOO0ECreYrMBaeT BO3MOXXHOCTb HW3YYEHHUS Kak
JVCIMIUTAH €CTeCTBEHHO-HAYYHON HAPaBICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormdeckoe MbIIUICHHE, (HOPMUPYEMOE TMPU H3YYCHHH OOYyYarOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHH U MIOCTPOCHUH IIETIOYKU JTOTUISCKUX YTBEPKIACHUI
B XOJIE pEUICHUSI T€OMETPUYECKUX 3a/ad, YMEHHE BBIABUTATh U OMPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesATENhbHOCTH 4YesioBeka. OpueHTalus YelioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIMaNbHOro ObITHS, (opma
OTPaKEHHUSI OKPYXAIOIMIETO MHpPA, YCIOBHE YCIEIIHOTO IMO3HAHWUS W aKTUBHOTO
npeoOpazoBaHusi  JACUCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazaMu O0OBEIMHAET pa3Hble BUAbl y4eOHOH M TPYIOBOM JESITEIbHOCTH,



SBIISICTCS. OAHUM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHa
3amaya (HopMUPOBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUJIHOCTU OOpa3HOrO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITETbHOCTH IO MHOTUM HAIPaBIICHUSM.

[lenp ocBoeHus mporpamMMmbl ydueOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypOBHE 00yueHus — o00Ieo0pa3oBareibHOE U OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOyJarommxcs  4epe3  0oOecrnedeHne  BO3MOXKHOCTH  MPUOOpPETEHUs |
UCIOJIb30BAHUSI CHCTEMAaTUYECKUX T'€OMETPUYECKUX 3HAHUM U JeHCTBUH,
cien(PpUIHBIX T€OMETPUH, BOZMOXKHOCTH YCIICIITHOTO MPOJOHKEHUS 00pa30BaHMs
0 CTIIEIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOJIH30BaHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOy4JaroIMXCA CPeHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOTro 001iero oOpaszoBanus. Takum oOpa3zoMm, oOyuaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKHE YMEHHUs, CBSI3aHHBIC
CO CHeIU(PUKON TeOMETpHH W HEOOXOAMMBIE [JIsl JKU3HH B COBPEMEHHOM
obmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh HM3yYWUTh T€OMETPUIO OoJiee
riyOOKO, €clid B JajbHEHIIEeM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKUX
3HAHUAX B MPOPECCHOHATBHON eATEeIHLHOCTH.

JlocTmKeHHe 1€ OCBOCHUSA MPOrpaMMbl  00ECTIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3amad. llpuopureTHRIMM 3aJayaMH  OCBOGHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 Kkiaccax sBISIFOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJBTYPBI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

o (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TeJlaX BpAICHUS
KaK O BOXHEHIIMX MAaTeMAaTHYECKUX MOJENSIX, MO3BOJISIONINX OMHUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHsS pacro3HaBaTh Ha YepTEkKax, MOJCISIX U B
pealbHOM MHpE MHOTOTPAHHHUKH U TEJIa BPAIICHNUS;

e OBJIAJICHUE METOJAMHU PEIICHUs 33/7a4 Ha MOCTPOCHHUS HA M300paKEHUSIX
MPOCTPAHCTBEHHBIX (UTYD;

e (QopmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOT'PaHHHKAaX M TeJaX BPaIlleHUs U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJIAJICHUE  QITOPUTMAMH  PCEUICHWS  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKa3aTeIbHBIC
paccyXJIeHUsS B XOJI€ PEUICHHs] CTEPEOMETPUUYECKUX 3aJad U 3aJad ¢
MIPAKTUYECKUM COJIEP>KaHUEM;

e Da3BUTHE  UHTCIUICKTYalbHBIX W TBOPYECKHUX CIIOCOOHOCTEH
oOydaromuxcs, I[O3HABATEIbHOW  aKTUBHOCTH,  HCCJIEI0BATEIbCKIX
YMEHUH, KpUTUIHOCTH MBIIIICHUS;



e (opmupoBaHue GyHKIIMOHATHHOM rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: yYMEHUE PACHO3HABaTh IMPOSIBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peaJbHBIX JKU3HEHHBIX
CUTYallUsIX M MpPU WU3YUYEHUU JIPYTrux y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpHOCTEH, (OPMYJIUPOBATH HX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHUE MOJIETHU, TPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl PELIeHHs MPaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLIEHUBATH ITOJIyYEHHBIE PE3YJIbTaTHI.

OTIMYUTETPHON OCOOEHHOCTHIO MPOTrpaMMbl SBIISIETCSI BKJIIOYEHUE B KypC
CTEPEOMETPUM B HAYaJle €ro MW3y4YeHHs 3a7ad, pEemacMblX HAa ypOBHE
UHTYUTUBHOTO MO3HAHUS, U ONpeAeaEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHHUIO NIPEIMETA.

[Ipeanourenue oTAa€TCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIT B CBOEH OCHOBE UyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JAESITEIBHOCTU. Pa3BUTHE NIPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yUalllUXCsl B Kypce CTEpPEOMETpPUH MPOBOAMUTCS 3a CYET peuleHus 3ajady Ha
CO3/aHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4 Ha  ONEpUpPOBAHUE
IPOCTPAaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a NPOBOJUTCS € ONOPOM Ha
HArJIsSAHOCTh, a OIEepUpOBaHME O0pa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HarJITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOAHOIO COAECP/KAHNU.

OcHoBHbIE cozepikarenbHble TUHUU Kypca «I'eomerpum» B 10—-11 kmaccax:
«MHuororpanHukn», «lIpsiMple U IIJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBI 1 KOOPAWHATHI B MTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacnpenensieTcss He TOJBKO II0 COJAEP)KATEIbHBIM JIMHHUSM, HO M IO ToJiaM
oOy4eHHs Ha YPOBHE CPETHEr0 00111ero 00pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE NPEAMETHBIM pPe3yJbTaTam
OCBOEHHsI paboyell mporpamMmbl, pacnpeleia€HHbIM MO TrojJaM OOy4YeHHs,
CTPYKTYPUPOBAaHO TakuM o0O0Opa3oM, 4YTOOBI OBJIAJIEHUE TECOMETPUYECKUMHU
NOHATUSAMHU U HAaBBIKAMM OCYLIECTBIISUIOCH MTOCJIEIOBATEIBRHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OO0Yy4YalolUXCs, pacuIupss H
yriyosisia e€, o0pasyst MPOUYHbIE MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun orBoautcs 2 yaca B Henenmo B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0yudenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIIEACTBUSA U3 HUX.

B3anMHOE pacnonokeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAOIINECH,
NapajuleJibHble M CKpeuuBaromuecs npsMbeie. [lapamienbHOCT OpsAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAIETBHOCTh TPEX MPSIMBIX; NMAPAJUICIBHOCTh MPSIMOU M TUIOCKOCTU. YTJBI C
COHAIPABJIEHHBIMUA CTOPOHAMH; YIOJ MEXAY IPAMBIMU B MPOCTPAHCTBE.
[TapaiutennbHOCTH IJIOCKOCTEM: [apaJuIeIbHbIE IJIOCKOCTH; CBOMCTBA
napajyieNbHbIX IUiockocTel. [lpocreifine mnpocTpaHcTBeHHbIE (UTYypbl Ha
IJIOCKOCTHU: T€Tpa’ap, KyO, napaienaenunes; IoOCTPOCHUE CEUECHUN.

[lepieHAUKYISAPHOCTD MPSIMOM U TUIOCKOCTH: NEPIECHANKYIISPHBIE MPSIMBIC B
IIPOCTPAHCTBE, INPSMbBIE MAapaJUICIIbHBIE W NEPINECHAMKYJSPHbIE K IUIOCKOCTH,
MIPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOWU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHMHBIM yrojJa JBYTPAHHOIO  yrIJja.
[lepieHAUKYISIP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  IUIOCKOCTH,  TpPOEKIus  (QUrypsl Ha  IUIOCKOCTb.
[lepnieHAUKYJISPHOCTh  IUIOCKOCTEM:  NPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
rIockocter. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsAiTHE MHOTOTPAHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHUKA, BBITYKJIBIC
Y HEBBIMMYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yronbHas
mpU3Ma; TpaHu U OCHOBAHUS MPHU3MBIL;, MpsSIMas U HAKJIOHHAs MPU3MbI, OOKOBasi U
IIOJIHAs MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, PAMOYTOJIbHBIN
napajjiefienune]; 1 ero cBoictea. I[lupamupa: N-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUbL; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIBI; IPABUIIbHAS U
yceuéHHasg nupaMuga. OJIEMEHTbl NOpu3Mbl W nupamunbl. lIpaBunbHble
MHOTOI'PaHHUKHU: TOHSATHE NMPABWIBHOI'O MHOTIOTPAHHHWKA; IPAaBUJIbHAS IIPU3Ma U
MpaBWIbHAs TNHUPaAMHUIA; IPaBUJIbHAsA TPEYyrojbHas NUPAMUIA W TPABUIIbHBIN
terpa’ap; KyO. I[lpencraBieHue O MPaBWIbHBIX MHOTOIPAHHUKAX: OKTadp,
noaeKa’Iip U ukocadap. CeueHus mpu3Mbl U TUPaMU/IbI.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTU.  DJIEMEHThl CHUMMETPUM B  TUpaMuAax, MNapauiesenunenax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



Bbluncnenue 3JIE€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHaliu, YrJbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOU IPU3MBI,
IIOAJb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTU MPABWIHHON MHUPAMUIBI,
TeopemMa O Iulomaad yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MUPaAMU/JIbI, TPU3MBL.

[Tomo6ueie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIY TUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TElL.

11 KIIACC

Tena Bpamenus

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyromue UUJIUHIPUYIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHUSA U
OOKOBasi TMOBEPXHOCTb, oOOpasylolias W OCb;, IUIOMAAhs OOKOBOW U TOJHOU
MMOBEPXHOCTH.

Konnueckas moBepXHOCThb, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MmoBepxHOCTU. KOoHyC: OcHOBaHMe U BepIIMHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM ¥ TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBAs IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUaMETp; IUIOMIAIb MOBEPXHOCTU Chephl.
B3aumnoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IAIb CEpPHI.

N306paskeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka numuHapa U KOHyca.

KomOunauu Ten BpalleHUss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCaAHHBIA OKoJIO cdephl; chepa, BOHUcaHHASS B MHOTOTPaHHUK, WU TEJIO
BpaleHUS.

[Tonsatre 06 06bEMe. OCHOBHBIC CBOMCTBA 00BEMOB Teil. Teopema 00 00béMe
IPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM IMIHMHIpA,
KoHyca. O0BEM 1mapa u miomab cepsol.

[logoOubie Tena B mpoctpaHcTBE. COOTHONIICHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00hEMaMU TIOIOOHBIX TEJL.

Ceuennsi mwiMHApa (MapaJIeIbHO W TEPHEHIUKYJSPHO OCH), CEUYCHUSs
KoHyca (mapajijieIbHO€ OCHOBAHMIO M TIPOXOJAINEE Yepe3 BEPIIUHY), CEUCHHS
nrapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha mockocTy U B mpocTpaHcTBe. CloKEHUE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4UCiOo. Pa3noxkeHne BEKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuio mapamienenunena. Pemienne 3amad, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACHCTBHM ¢ BekTopamu. [IpsMoyroiibHas cucrtema



KoopauHaTt B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreitmme 3amaum B
KOOpAMHATaX. YTOoJl Mexay Bekropamu. CKalpHOE MPOU3BEICHUE BEKTOPOB.
BbeluncneHnue yrioB MEXIy MPSMBIMHA M IJIOCKOCTAMHU. KoOparHATHO-BEKTOPHBIN
METO/I IPU PEIUICHUN T€OMETPUUYECKUX 3a]1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3ynbTaThl OCBOCHUS MPOTpPaMMBbl y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yITC:

I'pa:xknanckoe Bocnnuranme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKOW MO3UILIUKM 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIEeCTBa, TMPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
nporeAyp TpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI WU TIp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COIIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMUA 1 HA3HAYCHHUEM.

IlaTpunoTn4yeckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCHUICKONW MaTEMaTHKHU, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIIOJNB30BAHUIO JTUX JIOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a;
c(hOPMUPOBAHHOCTHI0  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEJICHUS,
CBS3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OYAyIIEro.

JcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIHOYAash ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccyXIeHui;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM acCleKTaM Pa3iInyHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTbIO YMEHHUSI TMPUMEHATh MAaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (310pOBOE€ MUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OT/ABIXA, perynspHas busnaeckas AKTHUBHOCTB); bu3rgecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBLHOM
NEATENbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM ILIEHHOCTH TPYAOJIO0OUS; MHTEPECOM K
pazauuHbiM  chepam  MpodecCHOHAIBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymel mnpodeccu W peaau30BbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM000pa30BaHUIO Ha NPOTSHDKEHWH BCEH JKU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYacTHUIO B PEIICHUH PAKTUYECKUX 3a]1a4 MaTEMATUYECKOM HAIPaBICHHOCTH.

JIKOJIOTHYECKOe BOCTIMTAHHE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYypbl, MOHUMAHHEM BIIUSHUS
COLIMAJIBHO-3KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON U COLMAIBHOM
Cpelbl, OCO3HaHHEeM TJ00aJbHOIO  XapakTepa OJKOJOTMYECKUX Mpodiem;
OpUEHTAIlMEN HAa NMPUMEHEHHE MATEMAaTHYECKUX 3HAHWM U1 pelieHus 3a7ad B
00JacTH OKpy>Karomleil cpefpl, IUIAHUPOBAHUS MOCTYNKOB M OLEHKH UX
BO3MOYHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLIEH Cpebl.

LleHHOCTH HAYYHOIO NO3HAHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEMaTUYECKOM HayKh Kak cgepbl 4YeIOBEUYEeCKOW esTeIbHOCTH, ATAloB €&
pa3BUTHS M 3HAYUMOCTH Il PAa3BUTHs LMBWIM3ALMK; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUA MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYK) M HCCIEAOBATEIbCKYIO AESATEIbHOCTD
WHJVMBUAYAJIBbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHHUS IMPOTpaMMbl YIEOHOTO MpeaMeTa
«Marematuka XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUSHBIMU
0eucmeusamMu, YHUBEPCAIbHbIMU Pe2YIAMUSHBIMU OeUCTNEUAMU.

1)  Vuuseepcanvnvle  nosmasamenvmuvle  Oelicméus, — 00ecneuuUB8aOm
Gdopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 00YHaAOWUXCcs (0Cc80eHUe
Memoo08  NO3HAHUSL — OKpYJcalowe2o  Mupd,  NpuMeHeHue  J0SUYECKUX,
ucce008amenbcKux onepayull, ymenull pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBUs:

e BBIABIIATHh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY TMOHATUAMH, (HOPMYITHPOBATH
OTIpENICICHNs] ~ TOHSATHH; YCTAHABIMBATh CYIIECTBCHHBIM  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA Uil OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpUHUMATH, (opMymupoBaTh W  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAMHWYHBIEC, YAaCTHBIE W OOIIHE,;
YCIJIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
npoTUBOpeYrs B (aKkTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHHUSX;



npemjiaraTb  KpUTEpPUM U1 BBISIBICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M
VHIYKTUBHBIX YMO3aKIOUYEHUN, YMO3AKJIFOUCHUH 110 aHAJIOTUH;

e MPOBOJUTH CaMOCTOSATEIBLHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTALUIO,
OPUBOIUTH MPUMEPhl U KOHTPHPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh CcHOCOO pemieHuss y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbIOMpaTh HauOoyee MOAXOAAMMA ¢ Y4ETOM
CaMOCTOSTEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejabcKkue JeHCTBUSA:

e HCIOJB30BaTh BOMPOCHI KaK MCCJIEAOBATENbLCKUI MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, MpoldiIemy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaThb  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4ecKOoro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SABJICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENHHO (OPMYTUPOBATH OOOOIICHHUS M BBHIBOJBI MO pe3yIbTaTam
MPOBEAEHHOTO HAOIONEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUI;

e TIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE IPOLIECCA, a TAKXKE BbIIBUTATh
IPEANOIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c unpopmanmeii:

e BBIBIATH JACPUIUTH UHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX NIl OTBETA
Ha BONPOC U JJIs PELICHUS 3a/a4H;

e BbIOMpaTh UH(OpPMAMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pPa3TUYHBIX BUJOB U JOPM MIPEICTABIICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIMIO, MPEJCTABIATh €€ B Pa3Iu4HbIX (HOopMax,
WJUTIOCTPUPOBATh TpaduyuecKy;

e OLIEHUBATH HaAEXKHOCTD uH(popmaun o CaMOCTOSITEJIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanohvle  KOMMYHUKaGmMuUGHble  Oelicmeus,  00ecnedusarom

CcPOpMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUUXCHL.

O0menne:



BOCIIPUHUMATh W (QOPMYJIHPOBATH CYXIEHHUS B COOTBETCTBHU C
YCJIOBUSIMHU U TIEJIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBAThH IMOTYUYEHHBIN pe3yJIbTaT;

B XOJIe OOCY>KJICHHsI 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
POOJIEMBI, peracMou 3aa4n, BEICKA3bIBaTh UJICH, HAIICIICHHBIC HA TIOUCK
pEIICHHsI; COTMOCTaBISATh CBOM CYXKIEHUA C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JHaliora, OOHAPYXMBATh Pa3IMYMe U CXOJCTBO IO3UIIUH; B
KOPpEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  pPe3yJbTaThl  pPEIMICHUS  3a7a4d,  OKCIECPUMCHTA,
WCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C Y9E€TOM 3a]1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHun4ectBo:

3)

NOHMMATh W HKCHOOJNb30BaTh  MpPEUMYIIecCTBA  KOMaHJIHOH U
MHIUBUYaIbHOM pabOThl MpU PEIICHUH YUEOHBIX 33]1a4; IPUHUMATh LENb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacrpenensTh BUAblI padoT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W UHBIE); BBIIOJHATH CBOI 4YacThb paOOThl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH 4YJI€HAMH KOMaH/bI;
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSIM,
c(hOpMYIUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS.

Yuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 33]]a4H, BHIOUPATh CIIOCO0 perieHus
C YY4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(bOpMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TIO3HABATEIHHOM pediekcur Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI Tpoliecca U
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPHU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IENH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI JTOCTUKEHUS WIM HEJIOCTHKEHHUS PE3yJbTaTOB AEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBath MOHATUSIMU: TOUKA, IPsIMasi, TUIOCKOCTb.

[TpuMEHAT, aKCHOMBI CTEPECOMETPUM W CIICJICTBHUS M3 HHUX IPU PCIICHUH
TCOMETPUUCCKUX 3aJ1a4.

OnepupoBaTh MOHATHIME: MAPALICTFHOCTDh U MEPIECHANKYISIPHOCTD MPSMBIX
Y TTOCKOCTEM.

KnaccugummpoBaTh B3aUMHOE pAaCIOIOKEHHUE TPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSAMH: IBYTPAaHHBIA YTOJ, TpaHWU ABYTPAHHOTO YTJa,
pedpo IBYTPAaHHOTO yTJIa; JTUHEHHBIN Yroyl IBYTPAHHOTO YIJIa; TpajyCHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKJIIBIHI
MHOTOT'PAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPaBUIbLHBI MHOTOTPAaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHHUKOB (MMHpamMuia; TpHU3MAa,
NPSIMOYTOJIbHBIN Mapajuieienunes, Kyo).

KnaccudumupoBate ~ MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHUS  JJIA
Kiaccuukauy  (BBIMYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHHWKHW; IPAaBHIbLHBIC
MHOTOTPAHHUKH; TIPSIMBIC U HAKJIIOHHBIC MIPU3MBI, TTApaJUICICTTUIICbI ).

OnepupoBaTh MOHATUSIMHU: CEKYIas MIIOCKOCTh, CCUEHNE MHOTOTPAHHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHUH, HCTIOIB3YS METO/I CIIEOB.

Ctpouth ceyeHUSI MHOTOTPAHHHUKOB METOJOM  CJEIOB, BBITIOJHATH
(BBIHOCHBIC) IUIOCKHE YEPTSIKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DHUTYp: BUJ
CBEpXY, COOKY, CHU3Y.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEITUYNH MO 00pasimam Win
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOJAbl TPU PEHICHUH
CTaH/JIAPTHBIX MATEeMAaTHUECKUX 33/1a4 Ha BBIYUCIICHHE PACCTOSIHUNA MEXKTY JBYMsI
TOYKaMH, OT TOYKA JO TPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIUMUCS TTPSIMBIMHU.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEITUIMH MO 00pasimam Win
QITOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTHYECKHE METOJAbl TPU PEHICHUH
CTAaHJAPTHBIX ~MaTeMaTHYECKUX 3aJad Ha BBIYHCICHHEC YIJIOB  MEXKIY
CKPEIIMBAIOIMIUMHUCS ~TPSIMBIMHA, MEXKIYy TPSIMOM H TUIOCKOCTBIO, MEXKIY
TIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boiuncnsath 00bEMBI U TUIOIIAA TTOBEPXHOCTEH MHOIOTPAHHUKOB (IIpU3Ma,
nupamMuaa) ¢ TOpuMeHeHueM (GOpMyJ; BBIUUCIATH COOTHOIICHHUS MEXIY
IUIOLIAASIMU TTOBEPXHOCTEHN, 00bEMaMU TOJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUSMHU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCbhb U
MJIOCKOCTh CUMMETPHU; LIEHTP, OCh U TIJIOCKOCTh CUMMETPUH (DUTYPHI.

W3Bnekath, mNpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HUHMOpMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MpeACTAaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpuMensaTy reoMerpuueckue ¢GakThl IS PEHICHUs] CTEPEOMETPUUYECKHUX
3aa4, MPEANOJIAraroluX HECKOJIBKO IArOB PEMIEHHUS], €CIIH YCIOBUS NPUMECHEHUS
3aJIaHbBI B SIBHOH (hopme.

[IpumeHaTs mpocTedmiMe NPOrPAMMHBIE  CPEACTBA U DBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPHUUECKUX 3a/1a4.

[IpuBOANTE HpPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE H
YKA3HHU, PACMIO3HABATH MPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOMYyYEHHBIE 3HAHUS HA MPAKTHUKE: aHAJIWU3UPOBATH DPEAJIbHBIC
CUTyallud W NPUMEHATh HU3YYEHHBIE TOHATUSA B IMPOLECCE IOUCKA PEIICHUS
MaTreMaTH4ecku CHOpPMYJIHPOBAHHON TMpPOOJeMbl, MOJEIUPOBATh peaJIbHbIC
CUTyalluM Ha S3bIKE TE€OMETPHUM, MCCIEA0BATh TOCTPOEHHBIE MOJICIH C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, arliapara ajareopsl; penaTh
MIPAKTUYECKUE 3a]1a4U, CB3aHHBIE C HAX0KJACHUEM T€OMETPUUECKUX BEITUYMH.

11 KIIACC

OnepupoBaTh MOHATUAMH: IMWIMHAPUYECKAs TOBEPXHOCTh, 00pa3yrolne
HUJTUHIPUYECKOW  TMOBEPXHOCTH;  IMWIMHADP,  KOHWUYECKAas  IOBEPXHOCTD,
oOpa3yroIue KOHUUEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

PacrioznaBath Tena BpamieHus (IIIMHIP, KOHYC, cdepa U map).

OOBSICHATH CLIOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccudunnpoBats B3auMHOE pacioyioKeHue chephl U MIIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CEerMEHTAa; IIapOBOM CJIO¥, OCHOBAaHWE IIAPOBOTO CIIOSl, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M TJIOMIAM  TOBEPXHOCTEH  Tell  BpalieHwus,
Tr€OMETPUYECKUX TeJ C MPUMEHEHUEM (HOPMYIIL.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpAaIICHHUS.

BBIUUCIATh COOTHOIIEHUS MEXIY TUIOMIASIMH MOBEPXHOCTEH U 00BEMaMHU
MMOJOOHBIX TEI.



N300paxarh u3ydaemble (PUTYypbl OT PyKHM M C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX NHCTPYMEHTOB.

BhINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUs TEJ BPALLECHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M MNpeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaXx.

OnepupoBaTh MOHATHUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JOEWCTBUS CIOKEHHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATH, KAKUMU CBOWCTBAMH OHU 00JIaJaIOT.

[IpuMeHATH IPaBUIIO NIApaJUICIICIIAIIEA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPAMHU, CKAJISIPHOE MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOpPOB M IIPOM3BEACHUE BEKTOPA HA YKCIIO, YIOJI MEXIY
BEKTOPaMM, CKaJIPHOE MPOU3BEACHUE, pPACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3afaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMUHAT.

[IpumeHsATh reomeTpuueckue (AKThl I PELICHUS CTEPEOMETPUYECKUX
3a/1a4, NPEANnoJIarainX HECKOJIBKO IAaroB PELIEHHUs, €CIU YCIOBUs TPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemate mpocreiinne reoMeTpUYECKUE 3a1a4d HA NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemate 3amauM Ha [10Ka3aTebCTBO MATEMAaTHYECKUX OTHOLICHHM W
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYUH IO 00pa3laM WM aIrOpUTMaM, IPUMEHSIS
U3BECTHBIC METO/bI IIPU PELICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMeHATP  MpOCTEHIIME MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTE HpPUMEpPHl MATEMAaTHYECKUMX 3aKOHOMEPHOCTEW B MPUPOAE H
JKU3HU, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IpuMEHATh MOJMYYEHHBIE 3HAHMS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAJIbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TIOHATUS B IMPOLECCE IOMCKA PEIICHUS
MaTeMaTUYeCKd CHOPMYIHPOBAHHON NPOOIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallul Ha S3bIKE TI'€OMETPUHM, HWCCIEN0BATh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATHI U TeopeM, anmapaTa anreOpsl; pemaTh
MIPAaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHH.



0 N o o1

TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

[ToBTOpEeHUE
BBenenue B crepeoMeTpuro

HpﬂMHe M IIJIOCKOCTH B IIPOCTPAHCTBE.
HapaJIJICJ'ILHOCTL MMPAMBIX U IIOCKOCTEH

[lepneHqUKyAAPHOCTD NMPSAMBIX U
IJIOCKOCTEN

YIubl MeXAy NPSMBIMU U IUIOCKOCTSIMHU
MHororpanHuku
OO0BbEMBI MHOTOI'PaHHUKOB

HOBTOpeHI/IeZ CCUCHU, PACCTOSAHUSA U YIJIBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

10

15

11

68

KoHnTpoJbHbIe
padoThbI

o2 NN S N

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTte/ibHbIE

pecypchbl



A W DN

11 KITACC

HanmMeHoBaHMe pa3/ieioB U TeM
Ne i/m
NporpamMMbl

[ToBTOpeHune

Tena BpateHus

OO6bEMBI TEN

BekTopsl 1 KOOpAMHATHI B IIPOCTPAHCTBE

[ToBTOpEeHME, 0000IIEHNE,
CHUCTEMAaTH3aI[|s 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

11

34

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl



ITIOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

KoanuyecTBO 4acoB

Ne
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero
padoThI padoThI

[ToBTOpEHME
IToBTOpeHue
Bxoanas koHTpOabHas paboTa 1 1

IlousTus: NEepeCCKarommecs mIoCKOCTH,
NnepeceKarommecs npsamas U rmioCKOCTb

3HAKOMCTBO C MHOT'OrpaHHUKaMU,
5 I/I306pa)KCHI/IC MHOT'OI'PpaHHUKOB Ha 1
PUCYHKaAX, Ha NPOCKIMOHHBIX YEPTEIKAX

HauanbHbIe cBeZicHUs 0 KyOe U IUpaMHu/IE,
6 ux pa3BEpPTKU U Mozenn. CedeHust 1
MHOTOTPaHHUKOB

ITonsTHEe 00 aKCHOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPUU U CIEACTBHS U3 HUX
[Tonstre 00 aKCHOMATHYECKOM

8 MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUH U CIICACTBUS U3 HUX

[ToHsATHE 00 aKCMOMATUYECKOM
9 MMOCTPOCHUU CTEPEOMETPUH: aKCHOMBI 1
CTEPEOMETPHUH U CICACTBHS U3 HUX

10 [ToHrsTHE 00 aKCMOMATUYECKOM 1

JlaTa
U3YYeHUS

DJICKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl



11

12

13

14
15
16

17

18

19

20
21

22

23

IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX

B3aumHOe pacnonoxeHue NpsiMelx B
IIPOCTPAHCTBE: NIEPECEKAIOIIUECS,
NapaJuleIbHbIE U CKPEILHUBAIOIUECS
IIpsIMBIE

HapaJ'IJ'IeJ'IBHOCTI) MIpsAMBIX U IUIOCKOCTEH B
IMPOCTPAHCTBE: NMapaJICIIBHBIC IIPSMBIC B
MMPOCTPAHCTBE; MMapaJJICIIbHOCTDb TpéX
MMPAMBIX

[TapanienbHOCTb MPSAMBIX U IJIOCKOCTEN B
npoctpaHcTie: [lapannenbHOCTh NPAMON U
MJIOCKOCTH

VTIibl ¢ cOHanpaBiIeHHBIMU CTOPOHAMU
Yroa Mexay NpsIMBIMU B TPOCTPAHCTBE
VYroa Mexay nNpsMbIMU B TPOCTPAHCTBE

[TapanienbHOCTb MIOCKOCTEH:
napauleNIbHbIE IIOCKOCTH

CBoiicTBa mapajuieNbHBIX MJIOCKOCTEH

[Tpocreiitme npocTpaHCTBEHHBIE (PUTYPHI
Ha TUTOCKOCTH: TETPadp, KyO,
napasuiesenume/]

[ToctpoeHue ceueHui
[Toctpoenue ceueHuit

Konrponsnas padora no teme "[Ipsimbie u
IUIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"

[leprieHAMKYIAPHOCTD NPSAMOMN U



24

25

26

27

28

29

30

31

32

33

34

IUIOCKOCTH: MEPIEHANKYJIIPHBIE IPSIMBIE B
IIPOCTPAHCTBE

[Ipsimble napasuienbHbIe U
NEePHEHAUKYISIPHBIE K INIOCKOCTH

[IpsimMble mapanensHbIe U
NEePIEHIUKYIISIPHBIE K INIOCKOCTH

IIpu3Hak NeprneHauKyJIAPHOCTH IPSIMOU U
IUIOCKOCTH

[Tpu3Hak neprneHuKyIIpHOCTU MPSIMOU U
IJIOCKOCTH

Teopema o psIMOI1 EPIIEHIUKYJIIIPHOM
IUIOCKOCTH

Teopema 0 IpsIMOI EPIIEHIUKYJIIIPHOMN
IUIOCKOCTH

Teopema o psiMOi epIEHANKYIIPHON
MIJIOCKOCTH

[TeprieHAMKYISIp ¥ HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH J0 TUIOCKOCTH, PACCTOSIHUE OT
MPsIMO 10 TIIOCKOCTH

[TeprieHAMKYISIp U HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
MPSMOM J10 TIIIOCKOCTH

IlepnieHUKYyISp U HAKJIIOHHBIC: PACCTOSIHUE
OT TOYKH J0 TNIOCKOCTH, PACCTOSIHUE OT
MPSMOM 10 TIIIOCKOCTH

[lepneHuKyIsip U HAKIOHHBIE: PACCTOSIHHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIIIOCKOCTH



35

36

37

38

39

40

41
42
43

44

45

46

VYIu1bl B IPOCTPAHCTBE: YIOJI MEXIY
IIPSIMOM U IIOCKOCTBIO

JByrpaHHbI{ yroJi, TMHEUHBIA yroJ
JByTPaHHOTO yTja

JIByrpaHHbIN yro, JUHEHHBIN YToJl
JIByTPaHHOTO yTia
IlepneHquKyISAPHOCTD IIJIOCKOCTEM:
IIPU3HAK NEPIIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEMN

IlepnieHIUKYISIPHOCTD IIJIOCKOCTEH:
IIPU3HAK NEPIIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

[lepneHauKyISIPHOCTD MJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYIISIPHOCTH JIBYX
IIJIOCKOCTEMN

Teopema o TpEX nepHeHAUKYJIIApax
Teopema o0 Tpéx nepneHAuKyJsIpax
Teopema o TpEX nepHeHAUKYJIIApax
KonrponsHas pabora no rTemam
"IlepnieHIUKYISIPHOCTD MPSIMBIX U

wiockocTeil" u "YTIbl MEXIy NPsIMBIMU U

IUIOCKOCTSIMHA"

ITousTue MHOTI'OrpaHHHUKa, OCHOBHBIC

9JICMCHTBI MHOT'OT'PpaHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHHUKH, paaBépTKa

MHOTI'OrpaHHHUKa

[Tpusma: N-yronpHas pu3Ma; rpaHu v

OCHOBAHMA IIPU3MBI, ITPSAMaAsa U HAKJIOHHAA



47

48

49

50

51

52

53

54

npU3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

[Tapannenenumnen, NpAMOyTroJIbHBII
napajuieJenuInes] 1 ero CBocTna

IInpamupa: N-yrojapHas NUpaMua, TpaHu U
OCHOBaHUE MUPaMU/Ibl; OOKOBAsI U MOJIHAS
MIOBEPXHOCTb TUPAMHU/IbL; TPaBUIIbHAS U
yCeu€HHas MUpaMuIa

[IpaBuIBEHBIE MHOTOTPAHHUKH: TTOHSITHE
MIPaBUIILHOTO MHOTOTPAHHUKA; TTPaBUIIbHAS
MpU3Ma U MPaBUIIbHAS MUPAMHUIA;
MpaBUJIbHAS TPEYTOJbHAs MUpaMUaa U
MPaBUIIBHBIN TeTpasap; KyO

IIpencraBnenue o MpaBUIBHBIX
MHOTIOIpaHHMKAX: OKTadap, JOJAEKa’Ip U
UKOCa3P.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENBHO TOYKH, MPSMOH, TNIOCKOCTH.
DJIeMEeHTH CHMMETPHUH B TUpaMUax,
napajuieJienumneax, MpaBUIbHbBIX
MHOTOTpaHHUKAaX

Brruucnenue 351eMEHTOB MHOTOTPaHHUKOB:
pEOpa, MuaroHaH, yribl

[Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM
MOBEPXHOCTHU MPSMOI MPU3MBI, TUIOIIA/Ib
OCHOBaHMH, TeopemMa 0 OOKOBOI

ITOBEPXHOCTHU IIPSIMOM MPU3MBI

[Tnomans 60KOBOM MOBEPXHOCTH U



55

56
57
58
59
60
61
62
63

64

65

66

67

68

IIOBEPXHOCTHU ITPAaBUIILHON MUPAMUIBL,
TeopeMa O II0IaaANu OOKOBOM OBEPXHOCTU
yCE€4EHHOM MUPAMHU/IBI

KonrponbHas padora no teme
"MHororpanHuku"

[Tonsitue 06 00bEME
O06BEM nupamMuIbl
O0BEM TUpamMuIbI
O06BEM nupamMuIbl
O0BEM TUpamMuIbI
O0BEM ITpU3MBI
O0BEM TIPU3MBI
O0BEM ITpU3MBI

Konrponbnas padora no teme "O0bEMBI
MHOTOTpaHHUKOB"

[ToBTOpenme, 0600IIeHNEe CHCTEMAaTH3AITUS
3HaHui. [locTtpoeHue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpeHue, 0000IIeHNE CHUCTEMATH3AITUS
3HaHUW. BeIUKCiIeHNnE pacCTOSHUIN: MEXKITY
JIBYMS TOYKaMH, OT TOYKHU J0 IPSIMOM, OT
TOYKH JI0 TJIOCKOCTH, MEKTY
CKPEIIMBAIOIIUMHUCS MTPSIMBIMU

HtoroBast KoHTpoJibHAs paboTa
[ToBTOpeHME, 0000IIEHNE CHCTEeMATHU3 AN
3HaHUH. Beruncienue yrios: Mexay
CKPEIIMBAIOIIUMHUCS MIPSIMBIMU, MEXKTY
IPSIMOM U TNIOCKOCTbIO, IByTPAHHBIX

N R il = Rl = = = =

-



YIJIOB, YIJIOB MEXY IUIOCKOCTIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KITACC

Ne i/

10

Tema ypoka

[ToBTOpEHME

IToBTOpeHune

Bxonnas koHTposibHas pabora

Cdepa u map: HeHTp, paanyc, TMaMeTp;
TUTOIIAAb TOBEPXHOCTHU Cephl
Bzaumuoe pacnonoxeHue cdepsl 1
IUTOCKOCTH; KacaTeslbHas TNIOCKOCTh K
cdepe; mwomanb chepsl

N3o0pakenue cdepsl, mapa Ha
iockoctu. CedeHus mapa

Hununapap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yIoIasi U OCh;
TJI0MIAh OOKOBOM U TTOJTHOU
MIOBEPXHOCTH

N300pakenne NuIMHApPa HA INIOCKOCTH.
Pa3Béprka nununapa. Ceuenus
LWIMH/pPA (IUIOCKOCTBIO, MapajlieIbHON
WIN TIEpIEHIUKYJIIPHOM OCH LIWINHAPA)
Konnueckast moBepxHOCTh, 00pasyromiue
KOHUYECKON TOBEPXHOCTH, OCh U
BEpILMHA KOHUYECKON TOBEPXHOCTH

KOHYCI OCHOBAHUC U BCPIINHA,

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHHS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl



11

12

13

14

15
16
17

18

19

20

21

22

o0pa3yrormiasi 1 0Cbh; IUIOMAIs OOKOBOI U
IIOJIHOM ITIOBEPXHOCTHU

Y ceu€HHbIN KOHYC: 00pa3yronme u
BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh

N306paxeHne KoHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHust KOHyca
(MII0CKOCTHIO, TAPAJIIETBEHOM
OCHOBAHHUIO, U TIOCKOCTHIO, MTPOXOISIICH
yepe3 BepILINHY)

KomOuHanus Ten BpaieHus u
MHOTOTPaHHHUKOB

MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
cthepsr; chepa, BIUCaHHAS B
MHOTOTPAHHHK WJIU B TEJIO BPAIICHUS
[onsarue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tl

O0béM HMIMHIpa, KOHYCa

O06BEéM mapa u mionaas cheps
[Tono6HbIe Tena B MPOCTPAHCTBE.
COOTHOIICHUS MEXTY TUIOIIA MU
MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX TEI
KoHnTtponbHas pabota mo Temam "Tena
BpaieHus" u "O0beMbl Ten"

BekTop Ha MI0CKOCTH ¥ B IPOCTPAHCTBE
CrnosxeHue 1 BBIYUTaHHE BEKTOPOB,
YMHOKEHUE BEKTOpa Ha YUCIIO

Paznoxxenue BeKTopa 1o Tpém



23

24

25

26

27

28

29

30

31

32

HEKOMIUIaHApHBIM BekTopam. IIpasuino
napajuleenue1a

Pemenue 3ana4, CBSI3aHHBIX C
IIPUMEHEHUEM [IPaBUIl ICUCTBUH C
BEKTOpaMHU

[IpssMmoyrobHas cUCTEMa KOOPIMHAT B
npoctpancTBe. KoopauHaTel BEKTOpAa.
[IpocTreiiue 3a7a4u B KOOpJAUHATAX

VYroa mexay BekTopamu. CkaisipHoe
MIPOU3BEICHUE BEKTOPOB

Bruncienue YIJI0B MCKAY NPSAMBIMHA U
IIJIOCKOCTAMMU

KoopanHaTHO-BEKTOPHBIM METOI TPH
pEIIeHNU TeOMETPUYECKUX 3a/1a4

Kontponbnas padota o teme "BekTopbl
Y KOOPJIMHATHI B IPOCTpaHCTBE"

[ToBTOpeHnue, 06001IEeHNE U
cucteMaTu3anus 3HaHui. OCHOBHBIC
Gurypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpeHnue, 0600IIeHNE U
cucreMaTu3anus 3HaHui. OCHOBHBIC
burypsl, GhaxThl, TEOPEMBI Kypca
IUTAHUMETPHH

[ToBTOpeHue, 06001IeHUE U
cUCcTeMaTH3allus 3HaHU. 3a1aun
IUTAHUMETPUH U METOJIbI UX PCIICHHUSI

[ToBTOpEeHmE, 0000IICHUE U



cucTeMaTu3alysg 3HaHUH. 3agauu
TJITAHUMETPUHU U METOJbI UX PELLICHUS

[ToBTOpEHME, 0000IIICHUE U
cucreMartusanus 3HaHui. OCHOBHEIE

33
¢burypsl, ¢pakThl, TEOpEMBbI Kypca
CTepEOMETPUH

34 [ToBTOpEHME, 0000IIICHUE U

cHcTeMaTH3aIus 3HaHUuH

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHUYeCKOro aHallu3a, FTeOMETPHUS.
['eomerpus, 10-11 xnaccwl/ Aranacsa JI.C., bByty3os B.®., Kagomiues C.b. u

npyrue, AkimonepHoe ooiiecTBo «M3aarenbctBo «lIpocBenienuey

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJISA
MaremaTuka: anredpa 1 Hayajla MAaTEMaTUYECKOIO aHaJIu3a, TEOMETPHSL.
['eomerpus, 10-11 xknaccel/ Aranacsa JI.C., bByry3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aatensctBo «IIpocBemnienue»






