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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJabTaTOB OOy4YEHUS TE€OMETPUHM B HAIpPABJICHUU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W WACATBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCHMIUIMH €CTECTBEHHO-HAYYHON HANpaBJICeHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IMPH PEHICHUH 3a/lad €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHajJbHOro ObITHSA, (opMma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMmbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
CrelU(PUIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIICIIHOTO MPOJO0JDKEHUS 00pa3oBaHuUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3zoM, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €ciM B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIFOTCA:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHHS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHATHSMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJIEPKAaHHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHE pPAClO3HAaBAaTh IPOSBICHUS T'€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PELICHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYWUTUBHOTO TO3HAHUS, U ONpeAeNEHHBIM 00pa3oM OpraHHU30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  33Jad HA  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkarelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISJIOCH MOCIEA0BATENLHO U TIOCTYNATENBHO, €
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpeluBamoluecs mnpsmMble. llapainensHOCTh NPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MMApPAJUICIbHBIE W TEPIEHIMKYJIAPHbIE K IIJIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHThI MHOTOI'PAHHMKA, BBIMYKIIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia, NpaBUJIbHASs TPEYroJibHasE MHUpaMHUAa W TPaBUIIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHUpaMUAaxX, MNapauielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW MNUPAMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[HunmuHapuyeckas TTOBEPXHOCTB, oOpazyronue HIIMHAPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WIH TeEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ubeie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMIPaBUJI JEUCTBUU € BekTopamu. lIpsmoyrosbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOWIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTIKCHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIESITETbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO Y  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0pa3oBaHUI0 U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIBTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gopmuposanue 06a308biX KOSHUMUBHLIX NPOYeccos oobydarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHN, OTHONICHUH MEXAY TIOHATUIMH; (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHWYHBIC, YAaCTHBIC W OOIIWC;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHSI U BBIBOJIBI,

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanonvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh HJI€U, HAIICJICHHbBIE HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJbTaThl  pEelIeHHs  3aJayd,  OKCIEPUMEHTa,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJUBUAYAJbHONU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MIPUHUMATh 1EJIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ MITYPMb» U WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YUETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pEeIICHUSI MATEMATUYECKOU 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHUS WIM HENOCTHKEHMUS DPE3YJbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yrila; JIMHEWHBIN YroJl JABYTPAHHOTO YIJa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHITHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaxXOXKIACHHE TEOMETPUIESCKUX BEIMYMH MO 00pas3iaM min
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMH.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMU, IBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomerpuueckue (HaKTbl IJI PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP  MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaUTE HpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHPOBAaHHOW MIPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0OpasyroIue KOHMIEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTh.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHSITH CIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMU: IIAPOBONM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CJIOS;
LIapOBOU CEKTOP.

Beruucnsate  00BEMBI M TIJIOMIAAXM  TIOBEPXHOCTEH  Tell  BpalieHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS.

BBIYUCISITE COOTHOIICHHS] MEXIY TUIOMAASIMU MMOBEPXHOCTEH U 00BEMaMu
OAOOHBIX TEII.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJaIO0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUW W
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W ITPUMEHATh HW3YYECHHBIE IOHATUS B INPOLIECCE IOWCKA PEIICHUSA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [lepnieHIUKYNSPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna BpameHus 12

OOBEMEBI TEN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001IeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBO 4acoB Jar
e a JIeKTPOHHbIE
n/ Tema ypoka Bcer Korrrpo Tpaxru U3y4 wppoLIe
JbHbIE yecKue oOpa3oBaTe/ibHbIE

! 0 padoThbI padoTbI ZHH pecypcbl
OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA, IPAMas,
IUIOCKOCTB, MPOCTPAHCTBO. [IpaBuiia n3o0paxenus Ha https://resh.edu.ru/subject/|

. 1

PUCYHKAX: U300paXKCHHMSI IJIOCKOCTEH, MapaJICIBHBIX MIPSIMBIX esson/4756/start/203542/
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsiTus: nepecekaronmecs MmIOCKOCTH, epeceKarommnecs 1 https://resh.edu.ru/subject/|
psiMas U MJI0CKOCTh esson/4756/main/203546/
[TonsATHA: nepecekarouecs MI0CKOCTH, IIEPECEKAIOIINECS 1 https://resh.edu.ru/subject/|
psiMas U MJI0CKOCThb esson/4756/train/203558/
3HaKOMCTBO C MHOTOI'PaHHUKAaMHU, U300paKeHHe 1 https://resh.edu.ru/subject/|
MHOTI'OTPaHHUKOB Ha PUCYHKaX, Ha IPOEKIIMOHHBIX YEPTEkKAX esson/6018/main/221554/
HauanbHble cBefieHUs 0 KyOe U upaMuje, uX pa3BEPTKU U 1 https://resh.edu.ru/subject/|
Mojenu. CeueHuss MHOTOIPaHHUKOB esson/6018/train/221559/
HauanbHble cBefieHHs 0 KyOe U MUpaMue, UX pa3BEPTKU U 1 https://resh.edu.ru/subject/|
Mozenu. CeueHnss MHOTOTPaHHUKOB esson/6018/control/1/
[TonsTHe 06 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPHH: 1 https://resh.edu.ru/subject/|
AKCHOMBI CTEPEOMETPHUH U CIIEICTBHS U3 HUX esson/4756/main/203546/
[TonsTHE 006 aKCHOMATUYECKOM TTOCTPOCHUHU CTEPEOMETPHUU: 1 https://resh.edu.ru/subject/|
AKCHOMBI CTEPEOMETPHUH U CIIEICTBUSI U3 HUX esson/4756/train/203558/
[TonsiTHE 06 AKCHOMATUYECKOM TTOCTPOCHUHU CTEPEOMETPHUU: 1 https://resh.edu.ru/subject/|

AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX

esson/4756/control/1/
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[TonsiTHE 006 AKCHOMATUYECKOM TIOCTPOCHUHU CTEPEOMETPHUU:

https://resh.edu.ru/subject/I

10
AKCUOMBI CTEPEOMETPHUU U CIEJACTBUS U3 HUX esson/4756/control/2/
B3aumHoOe pacronokeHne MpsMbIX B IPOCTPAHCTBE:

11 B P P Kp P https://resh.edu.ru/subject/|
MePECeKAIOIINECs, apauIeIbHbIC U CKPEUIHBAIOIIUECS esson/6065/main/125655/
IIpSIMBIE
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: )

12 napajuieNibHbIe MPSMbIC B TPOCTPAHCTBE; MaPaIeIbHOCTD psciiresn sl ufsL gl

P P pocIp > AP esson/6065/train/125667/
TPEX IPAMBIX

13 [TapanneabHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: https://resh.edu.ru/subject/|
[TapannensHOCTh NPSIMOM U TIJIOCKOCTH esson/6065/control/1/

14 y https://resh.edu.ru/subject/|

TJIBI C COHAMPABICHHBIMU CTOPOHAMU esson/6133/main/272669/

15 y https://resh.edu.ru/subject/|

FOJT MEHLY TIDAMBIMI B IPOCTPARCTRE esson/6133/train/272677/
16 y https://resh.edu.ru/subject/|
IoJ MEXIY IPSIMBIMU B IIPOCTPAHCTBE esson/6133/control/1/
17 0 " https://resh.edu.ru/subject/|
apaJuIeTbHOCTD TIOCKOCTEH: MapaenbHbIe MTOCKOCTH esson/6129/main/ 131676/
18 Croit N https://resh.edu.ru/subject/|
BOICTBa IMapaJIICIIbHBIX IJIOCKOCTEH esson/6129/train/ 131688/

19 [Ipocreiimue mpocTpaHCTBEHHbBIE PUTYPHI HA MIIIOCKOCTH: https://resh.edu.ru/subject/|
TeTpa’ip, KyO, mapayienenumne, esson/5444/train/221494/

20 0 . https://resh.edu.ru/subject/|

OCTPOSHHE Ceneiti esson/4912/train/23581/

21 n . https://resh.edu.ru/subject/|

OCTPOCHHE CeHEHIH esson/5444/control/1/

99 KonTponbhas padota no Teme "lIpsiMble U MI0CKOCTH B https://resh.edu.ru/subject/|
npoctpanctie. [lapamienbHOCTh TPSMBIX U MIJIOCKOCTEH" esson/6129/control/2/

23 [TepnieHIUKYISIPHOCTD MPSMOKN U TUIOCKOCTH: https://resh.edu.ru/subject/|
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NIEPIEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE

esson/4724/start/20411/

https://resh.edu.ru/subject/I

24 [IpsiMble napasienbHble U NEPIEHIUKYISIPHBIE K ITTOCKOCTH esson/4724/main/20415/
25 [IpsimMble mapasnenbHble U MEPIEHIUKYISIPHBIE K ITTIOCKOCTH https://resh.edq.ru/sublectll
esson/4724/train/20419/
26 [Ipu3Hak neprneHIUKyJISIPHOCTH IPSIMOM U IJIOCKOCTH https://resh.edu.ru/subject/
esson/4724/control/1/
27 [Ipu3Hak nepneHIUKyJIIPHOCTH IPSIMOM U INIOCKOCTH https://vesh.edu.ru/subject/
esson/4724/control/2/
28 Teopema o npsiMoii EPIEHINKYIISPHOM MIJIOCKOCTH https://resh.edu_.ru/sublect/I
esson/4757/main/20570/
29 Teopema o npsiMO IEPIIEHAUKYIISIPHON MJIOCKOCTH https://resh.edq.ru/sub|ectll
esson/4757/train/20574/
30 Teopema o mpsMoOii IEPIICHIUKYIISIPHOH MIIOCKOCTH hitps://resh.edu.tu/subject’]
esson/4757/control/1/
31 [lepneHuKysp ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKH J10 https://resh.edu.ru/subject/|
IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110 TUIOCKOCTH esson/4757/control/2/
32 [lepneHuKysp ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKH J10 https://resh.edu_.ru/subiect/ |
IJTOCKOCTH, PACCTOSIHUE OT MPSAMOM 110 TIIOCKOCTH esson/6127/main/221522/
33 IlepnieHqUKYIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 10 https://resh.edg.ru/subiect/l
IJIOCKOCTH, PACCTOSIHUE OT IMPSAMOM 110 TUIOCKOCTH esson/6127/train/221528/
34 [lepneHuKysp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKH J10 https://resh.edu.ru/subject/|
IJIOCKOCTH, PACCTOSIHUE OT IPSAMOM 110 TUIOCKOCTH esson/6127/control/1/
35 VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U TIIOCKOCThIO https://resh.edu..ru/sub|ect/I
esson/6063/main/21124/
36 JIByrpaHHBIH YTOJI, IWHEHHBIN yroJ IBYTPAaHHOTO yTia https://resh.ede.ru/subieCt/I
esson/6063/train/21128/
. N https://resh.edu.ru/subject/|
37 JIByrpaHHbIN yroJi, TMHEHHBIN Yroj ABYTpaHHOTO yriia

esson/6063/control/1/



https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/train/20419/
https://resh.edu.ru/subject/lesson/4724/train/20419/
https://resh.edu.ru/subject/lesson/4724/control/1/
https://resh.edu.ru/subject/lesson/4724/control/1/
https://resh.edu.ru/subject/lesson/4724/control/2/
https://resh.edu.ru/subject/lesson/4724/control/2/
https://resh.edu.ru/subject/lesson/4757/main/20570/
https://resh.edu.ru/subject/lesson/4757/main/20570/
https://resh.edu.ru/subject/lesson/4757/train/20574/
https://resh.edu.ru/subject/lesson/4757/train/20574/
https://resh.edu.ru/subject/lesson/4757/control/1/
https://resh.edu.ru/subject/lesson/4757/control/1/
https://resh.edu.ru/subject/lesson/4757/control/2/
https://resh.edu.ru/subject/lesson/4757/control/2/
https://resh.edu.ru/subject/lesson/6127/main/221522/
https://resh.edu.ru/subject/lesson/6127/main/221522/
https://resh.edu.ru/subject/lesson/6127/train/221528/
https://resh.edu.ru/subject/lesson/6127/train/221528/
https://resh.edu.ru/subject/lesson/6127/control/1/
https://resh.edu.ru/subject/lesson/6127/control/1/
https://resh.edu.ru/subject/lesson/6063/main/21124/
https://resh.edu.ru/subject/lesson/6063/main/21124/
https://resh.edu.ru/subject/lesson/6063/train/21128/
https://resh.edu.ru/subject/lesson/6063/train/21128/
https://resh.edu.ru/subject/lesson/6063/control/1/
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IlepneHIUKYIAPHOCTD IIJIOCKOCTEM: IPU3HAK

https://resh.edu.ru/subject/I

38 i
MEePNEHANKYISIPHOCTH JBYX IIIOCKOCTEH esson/4748/main/20814/
IlepneHUKYISAPHOCTD IIJIOCKOCTEM: IPU3HAK https://resh.edu.ru/subject/|

39 . .
MEPIICHAUKYISIPHOCTH JBYX IIIOCKOCTEN esson/4748/train/20818/

40 [TeprieHAMKYASAPHOCTD IIOCKOCTEM: MTPU3HAK https://resh.edu.ru/subject/|
MEePIEHANKYISIPHOCTH JBYX IIIOCKOCTEH esson/4748/control/1/

a1 Teobena 6 ThiX HenMeHINKVIILhaX https://resh.edu.ru/subject/|

P PEX HICPHEHARKYILIP esson/6127/main/221522/

42 Teopena 6 ThiX HenMeHINKVIIhaX https://resh.edu.ru/subject/|

P PEX HCPHEHARKYILIP esson/6127/train/221528/
43 TeoneMa 0 ThéX TeDeHIIKYISDAX https://resh.edu.ru/subject/|
p p PHCHAMIYIAD esson/6127/control/1/
Kontponbnas pabota nmo temam "llepneHauKyISpHOCTH
44 1} SIMIIjIX U1 OI():KOCTGI‘/’I" 1 "Vl MCI))K ﬂ 511?’/11)11\1/[)1/1 u https:/fresh.edu.ru/subject/
P H” . Ay ip esson/6127/control/2/
MIJIOCKOCTSIMU
[TonsTe MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI .
45 MHOTOTpaHHUKA 1[1;1)111 bI€ ¥ HEBBIITYKJIbIE MHOTOI'PaHHUKH; https:/iresh.edu.rui/subject]
orp » BRIV yia P ’ esson/6018/train/221559/
pa3BEPTKAa MHOTOTPAHHHUKA
[Ipusma: n-yronpHas npu3Ma; rpaHd U OCHOBAHUS MPU3MBI; )
46 1} ps[Ma;I u HZIr(JIOHHaﬂ np W3MBI; I6)OK0Ba$I Y TIOJIHAA ’ https firesh. el rufsoject]
P P ’ esson/5443/train/21278/
MMOBEPXHOCTH MPU3MBI
[Tapamtenenunen, NpsMOYTOJIbHBIN NAPAIIIEICIIUIIE] U €T0 https://resh.edu.ru/subject/|
47 .
CBOMCTBA esson/5443/control/1/
[Mupamua: N-yroapHas MupaMuia, TpaHU U OCHOBaHHUE
48 107} paMI/I JII)I' 6O};<FOBa$I H TIO Eaﬂ HJ(I)BGFI:(HOCTB MU PAMHU/TBI; itpssiiresn edu.riisubject]
DANIWRS ;o P PANIARL: esson/5866/train/221584/
MpaBWJIbHAS U yCEUEHHAS MUPaMU/Ia
49 [IpaBuibHBIE MHOTOTPAHHUKH: TTOHSATHE MPABUIILHOTO https://resh.edu.ru/subject/|

MHOIr'OrpaHHUKa, IMpaBHUJIbHAA IIpHU3Ma U IIpaBUJIbHAA

esson/4023/train/149361/
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NApaMU/a; IpaBUiIbHAs TPEYrOJbHAs IMPAMUJIA U
IIPAaBUIIbHBIN TETpasap; KyO

HpC[[CTaBJICHI/Ie O IMIpaBUJIbHBIX MHOI'OI'paHHUKAX: OKTadAp,

https://resh.edu.ru/subject/I

S0 JOAECKASIP U UKOCAP. esson/4023/control/1/
CumMeTpus B IPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIIBHO )
TOYKH, IPSIMOMH, INIOCKOCTH. DIJIEMEHTHI CHMMETPHHU B hitps://www.yandex.ru/vid
51 > IPAMOT, ' P eo/preview/693634460299
MUpaMuIax, mapauiesenure1ax, MpaBuIbHBIX
5310593
MHOFOFpaHHI/IKaX
59 Brruucienue 31eMeHTOB MHOTOTPaHHUKOB: pé0pa, https://resh.edu.ru/subject/|
JMAroOHaJ, yIJibl esson/6018/control/2/
ITnomiaas 60KOBOH MOBEPXHOCTH U IMOJIHONM MOBEPXHOCTH
53 Il ahjj)ﬁﬂn W3MBI, IO apb OCHOBAHMI1, TEO eMaF()) OOKOBOI https://resh.edu.ru/subject/
p PH3MBL, TIOTHaL - Te0P esson/6018/train/221559/
MMOBEPXHOCTHU MPSAMOK TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABUIILHOMN https://math-
54 MUPaMU/IBI, TEOpPEMa O TIIOMAIH OOKOBOM MOBEPXHOCTH ege.sdamgia.ru/test?theme
YCEUEHHOU UPaMUIBI =178
55 KonTtponsHast padbora no Teme "MHOrorpaHHUKA" https:/iresh.edu.rui/subject]
TpoJt P P esson/6018/control/1/
.. https://resh.edu.ru/subject/I
56 | Ilomsmue 06 obmEme £ss0n/4904/train/280343/
57 O6BE https://resh.edu.ru/subject/I
HEM TTHPAMIIBL esson/4904/control/1/
https://mathb-
58 O0BEM TUpaMUIBI ege.sdamgia.ru/test?theme
=267
https://math-
59 O0BEM TUpaMUIBI ege.sdamgia.ru/test?theme
=177
60 O06BEM TUpaMuIBI https://math-
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ege.sdamgia.ru/test?theme
=177

https://mathb-

61 O06BEM IPU3MBI 1 ege.sdamgia.ru/test?theme
=264
https://math-

62 O0BEM pu3MBI 1 ege.sdamgia.ru/test?theme

=178
https://math-

63 OO0BEM TTPU3MBI 1 ege.sdamgia.ru/test?theme

=178
" N " https://resh.edu.ru/subject/|

64 Kontponbnas padota mo teme "OO0BbEMBI MHOTOIPAHHUKOB 1 esson/4904/control/2/

65 [ToBTOpenue, 0000MIeHNE CUCTEMAaTH3AIUS 3HAHUH. 1 https://resh.edu.ru/subject/|
ITocTpoeHue ceyeHuli B MHOIOTpaHHUKE esson/4912/train/23581/
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AIINS 3HAHHH.

66 Brrunciienne pacCTosHUN: MEXIY IBYMSI TOYKaMH, OT TOYKH 1 https://resh.edu.ru/subject/|
JI0 IPSIMOM, OT TOYKH J0 TNIOCKOCTH, MEXKITY esson/4757/control/2/
CKPEILMBAIOIUMUCS TPSIMBIMU

67 FiToroBas KOHTpOJbHas paGoTa 1 https://resh.edu.ru/subject/I

esson/6127/control/2/
[ToBTOpEeHMEe, 0600IIEHNE CHCTeMaTH3alus 3HAHUH.

68 Beruncnenue yrioB: MEXAy CKPELIMBAIOIIUMUCS IPSIMBIMH, 1 https://resh.edu.ru/subject/|
MEXY NPSAMOH U IJIOCKOCTBIO, ABYTPAHHBIX YIVIOB, YIJIOB esson/4748/control/2/
MEXy TNIOCKOCTSMHU
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https://math-ege.sdamgia.ru/test?theme=177
https://math-ege.sdamgia.ru/test?theme=177
https://mathb-ege.sdamgia.ru/test?theme=264
https://mathb-ege.sdamgia.ru/test?theme=264
https://mathb-ege.sdamgia.ru/test?theme=264
https://math-ege.sdamgia.ru/test?theme=178
https://math-ege.sdamgia.ru/test?theme=178
https://math-ege.sdamgia.ru/test?theme=178
https://math-ege.sdamgia.ru/test?theme=178
https://math-ege.sdamgia.ru/test?theme=178
https://math-ege.sdamgia.ru/test?theme=178
https://resh.edu.ru/subject/lesson/4904/control/2/
https://resh.edu.ru/subject/lesson/4904/control/2/
https://resh.edu.ru/subject/lesson/4912/train/23581/
https://resh.edu.ru/subject/lesson/4912/train/23581/
https://resh.edu.ru/subject/lesson/4757/control/2/
https://resh.edu.ru/subject/lesson/4757/control/2/
https://resh.edu.ru/subject/lesson/6127/control/2/
https://resh.edu.ru/subject/lesson/6127/control/2/
https://resh.edu.ru/subject/lesson/4748/control/2/
https://resh.edu.ru/subject/lesson/4748/control/2/

11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBOo 4acoB

Bcer
0 e padoThl

KonTpoabHbl

IIpakTHYecKku
e padoThl

Jara
H3y4YeHH
s

JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTeIbHbIE
pecypcbl

Cdepa u map:
LCHTD, panyc,
JMaMETp; IJI0IIAIb
IIOBEPXHOCTHU

chepnl

https://resh.edu.ru/subject/lesson/6300/start/22490/

B3anmHuoe
pacronoxxenue
cdepsl n
TUTOCKOCTH;
KacarelbHast
TUTOCKOCTB K
cdepe; mIomAab
cdepsl
N3o6paxkenue
cdepsl, mapa Ha
TUTOCKOCTH.
Ceuenus mapa

https://resh.edu.ru/subject/lesson/6300/start/22490/

https://resh.edu.ru/subject/lesson/4034/control/1/

[unuHapuaeckas
MMOBEPXHOCTb,
oOpa3yromue
LWJIMHIPUYECKON
MOBEPXHOCTH, OCh
HWJIMHIPUYECKON
MMOBEPXHOCTH

https://resh.edu.ru/subject/lesson/6300/main/22494/



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4034/control/1/
https://resh.edu.ru/subject/lesson/6300/main/22494/

Hunusap:
OCHOBaHUS U
OokoBas
MOBEPXHOCTb,
obOpasyrommas u
0Cb; TIOMIA/b
OOKOBOI U MOJTHOM
MTOBEPXHOCTH

N3o0paxeHue
MAJIUHAPA HA
IIJIOCKOCTH.
PazBépTka
[UIHH]IPA.
CeueHus
UIMH]IpA
(TIIOCKOCTHIO,
napauieTbHON UITn
NEPIeHIUKYISIPHO
i ocu IUITMHIIPA)
Konnueckas
MOBEPXHOCTb,
oOpa3yromue
KOHHYECKOM
MOBEPXHOCTH, OCh
U BepIIUHA
KOHHYSCKOM
MTOBEPXHOCTH

Konyc: ocHoBanue
Y BEPIINHA,

https://resh.edu.ru/subject/lesson/6300/main/22494/

https://resh.edu.ru/subject/lesson/6300/train/22501/

https://resh.edu.ru/subject/lesson/4903/start/22646/

https://resh.edu.ru/subject/lesson/4903/start/22646/



https://resh.edu.ru/subject/lesson/6300/main/22494/
https://resh.edu.ru/subject/lesson/6300/train/22501/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/

oOpasyroias u
OCBb; IUIOIA/b
OOKOBOM M MOJIHOM
MOBEPXHOCTH

10

Y ceu€HHbIi
KOHYC:
oOpa3yromue u
BBICOTA;
OCHOBAHMA U
OoKoBas
MTOBEPXHOCTh

N3o0paxeHune
KOHYCa Ha
IJIOCKOCTH.
Pa3séprka koHyca.
CeueHust KOHyca
(TII0CKOCTHIO,
napasieIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MPOXOIAIIEH uepes
BEPIINHY)

https://resh.edu.ru/subject/lesson/4903/control/1/

https://resh.edu.ru/subject/lesson/4903/start/22646/

11

KoMOuuarms ten
BpaIieHus u
MHOTOTPAHHUKOB

https://resh.edu.ru/subject/lesson/5525/main/22879/

12

MHoOrorpaHHuk,
ONMCAaHHBIN OKOJIO

ctepsr; chepa,
BITMCAHHAS B

https://resh.edu.ru/subject/lesson/5525/train/22883/



https://resh.edu.ru/subject/lesson/4903/control/1/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/5525/main/22879/
https://resh.edu.ru/subject/lesson/5525/train/22883/

MHOTI'OI'paHHUK
HJIN B TCIIO0
BpallCcHUA

13

ITousarue 06
00BéMeE.
OCHOBHBIC
CBOIicTBa 00HEMOB
TEI

https://resh.edu.ru/subject/lesson/4904/main/280339/

14

15

16

17

18

O0BEM IUIMHApPA,
KOHYcCa

O0béMm mapa u
IJI0MIA b Chepsl
IToxoOuEble Tena B
MIPOCTPAHCTBE.
CooTHolICHUS
MEXTY
IJIOMIAISIMU
MMOBEPXHOCTEM,
00BEMamMu
MOJOOHBIX TEN

KonTponbHas
pabora 1mo Temam
Al

"Tena Bpamenus'
u "O06nemsl Ten"
Bexkrop Ha
IUIOCKOCTH U B
MPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4904/train/280343/

https://resh.edu.ru/subject/lesson/4910/train/23246/

https://resh.edu.ru/subject/lesson/4910/control/1/

https://resh.edu.ru/subject/lesson/4906/control/1/

https://resh.edu.ru/subject/lesson/4758/start/21648/

19

CnoxeHue u
BBIUUTAHUE

https://resh.edu.ru/subject/lesson/4758/main/21652/



https://resh.edu.ru/subject/lesson/4904/main/280339/
https://resh.edu.ru/subject/lesson/4904/train/280343/
https://resh.edu.ru/subject/lesson/4910/train/23246/
https://resh.edu.ru/subject/lesson/4910/control/1/
https://resh.edu.ru/subject/lesson/4906/control/1/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/main/21652/

BEKTOPOB

20

21

22

23

YMHOXKEHNE
BEKTOpa Ha YHCIIO

Pa3znoxenue
BEKTOpA MO TPEM
HEKOMILIAHAPHBIM
BEKTOpaM.
[IpaBuio
napajuienaenumnena

Pemenue 3amau,
CBSI3aHHBIX C
MIPUMEHEHUEM
MIPaBUJI ICUCTBUI
C BEKTOpamu

IIpssMoyrosbHas
cucreMa
KOOpPJMHAT B
IIPOCTPAHCTBE.
Koopaunatsl
BEKTOpa.
IIpocreiimne
3a/1a4u B
KOOpJAMHATAX

https://resh.edu.ru/subject/lesson/4758/train/21660/

https://resh.edu.ru/subject/lesson/6404/control/1/

https://resh.edu.ru/subject/lesson/6404/control/2/

https://resh.edu.ru/subject/lesson/6404/start/132055/

24

VYron Mexny
BEKTOPaMH.
CxansipHoe
IIPOU3BE/ICHNE
BEKTOPOB

https://resh.edu.ru/subject/lesson/6404/main/132059/

25

Brruncnenue

https://resh.edu.ru/subject/lesson/6404/train/132072/



https://resh.edu.ru/subject/lesson/4758/train/21660/
https://resh.edu.ru/subject/lesson/6404/control/1/
https://resh.edu.ru/subject/lesson/6404/control/2/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/main/132059/
https://resh.edu.ru/subject/lesson/6404/train/132072/

YIJI0B MEXAY
OPSAMBIMU U
IUIOCKOCTSIMU

26

Koopaunarho-
BEKTOPHBIN METOJ
IIPU pELICHUN
FEOMETPUUYECKUX
3a1a4y

https://resh.edu.ru/subject/lesson/6404/control/1/

27

Kontponbnas
pabora o Teme
"BekTopsl U
KOOpJMHATHI B
npocTpaHcTse"

https://resh.edu.ru/subject/lesson/6404/control/2/

28

29

IToBTOpEHME,
00o0011IeHE U
cUCTEeMaTH3aIus
3HAHUM.
OcHOBHbIE
burypsl, QaxTsl,
TEOpEeMBI Kypca
TJIAaHUMETPUHI

IToBTOpEHuUE,
00001IcHNE 1
CHCTeMaTHU3aIus
3HAHMUH.
OCHOBHEIE
burypsl, QpaxTsl,
TEOpEMBI Kypca
TJIaHUMETPUHN

https://resh.edu.ru/subject/lesson/1414/

https://resh.edu.ru/subject/lesson/1345/



https://resh.edu.ru/subject/lesson/6404/control/1/
https://resh.edu.ru/subject/lesson/6404/control/2/
https://resh.edu.ru/subject/lesson/1414/
https://resh.edu.ru/subject/lesson/1345/

30

31

IToBTOpEHME,
000011IeHE U
CHCTEMAaTH3allHs
3HaHWUH. 3aga4u
MJIAHUMETPHUH U
METOJIBI UX
petieHus

[ToBTOpEHHE,
0000111eHHE U
CHCTEMaTH3aIus
3HAHUH. 3a1aun
MJIAHUMETPHUH U
METOIBI UX
peteHus

https://resh.edu.ru/subject/lesson/2018/train/#155922

https://resh.edu.ru/subject/lesson/2013/start/

32

IToBTOpEHME,
00o0011IeHE U
CHCTEMaTH3aIHs
3HAHUM.
OcHOBHBIE
burypsl, QaxTsl,
TEOpEMBI Kypca
CTepeOMEeTpUHU

https://resh.edu.ru/subject/lesson/2780/train/#204377

33

Hrorosas
KOHTPOJIbHAS
pabora

https://resh.edu.ru/subject/lesson/2780/control/1/#2043

85

34

IToBTOpEHME,
000011IEHE N
CHCTEeMaTHU3alIHs
3HaHUH

https://resh.edu.ru/subject/lesson/4046/control/1/



https://resh.edu.ru/subject/lesson/2018/train/#155922
https://resh.edu.ru/subject/lesson/2013/start/
https://resh.edu.ru/subject/lesson/2780/train/#204377
https://resh.edu.ru/subject/lesson/2780/control/1/#204385
https://resh.edu.ru/subject/lesson/2780/control/1/#204385
https://resh.edu.ru/subject/lesson/4046/control/1/

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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