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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmst mporpaMMbl 00ecIieYnBaeT OBJIAJICHHUE KITFOYCBBIMU KOMIIECTEHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOTO pa3BUTHS
JUYHOCTU 00YyYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBICHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHATIBHOM MaTeMaTHYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX Y4eOHbIX AUCHUIUIMH. Pa3BuTue y oOydarommxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJIE€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MATEMATHUYECKOTO MOJAEIUPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, TaK Kak OOECneYMBaeT BO3MOXKHOCTh H3Y4YEHUs Kak
JUCUUIUINH €CTECTBEHHO-HAYYHOUM HAMPABIEHHOCTH, TaK U T'YMaHUTaPHOU.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTIOTHUECKHUX YTBEPIKICHUN
B XOJ€ pCIIECHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIb3YIOTCS TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO TMO3HAHUS M AKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (opmMupoBaHHS y OOYYArONIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeibHOE U OOIIEKYJIBTYPHOE pa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIATHBIM UCTIOIB30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHUE YMEHHS, CBSI3aHHbBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TE€OMETpPHUIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOGECCUOHATBHON e TEIbHOCTH.

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

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHuMe yMeHHsS paclo3HaBaThb Ha YepTekax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX W TeJIaX BPAIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

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

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJarommxcsi, MO3HaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU HU3YUYEHUU JPYTUX Y4EOHBIX MPEIAMETOB, MPOSBICHUSA
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT PpPAa3BUTHUIO JIOTUYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU oOpa3zamu. CoznaHue o0pasa MPOBOAUTCA C ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpstMble U TIIIOCKOCTH B IPOCTPAHCTBEY, «Teyia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0pa30oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reometpun oTBOAUTCS 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATUYECKOM MOCTPOCHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonokeHue MNpsIMBIX B NPOCTPAHCTBE: IEPECEKAOIINECS,
napajulelibHble M CKpeuBarommecs mnpsmble. [lapauienbHOCTh MNpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAINPaBJICHHBIMU CTOPOHAMM; Yrod MEXIy NpsIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajiebHbIX TUIockocTei. [IpocTteifiue mnpocTpaHCTBeHHBbIE (UTYyphl Ha
IJIOCKOCTH: T€Tpadp, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUM.

[leprieHIUKYJISIPHOCTh MPSIMOM M TUIOCKOCTH: TIEPIEHIUKYJISIPHBIC TIPSIMbIC B
MIPOCTPAHCTBE, IMPSAMBIE MapajuiCbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
NpU3HAK MEPHEHAUKYIIPHOCTA TMPSAMOM U IUIOCKOCTH, Teopema O MpsSMOu
MEPIEHIUKYJIIPHOW MIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YrOJl MEXAY MNPSIMOMl U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojgd JBYIPAHHOIO  yIJIa.
[lepnieHaUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEM: MPU3HAK NEPHEHIUKYIIPHOCTA  JIBYX
IIocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajjiefienune]; U ero cBoicTBa. [lupamupma: N-yronpHash nupamuja, rpaHd U
OCHOBaHHUE MUPAMUIbI;, OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yced€HHasi mnupamMuaa. OJIEMEHThl TpU3Mbl W TnUpamuibl. [IpaBusiibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaAMUJIa;, MpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTadIp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPaHHUKOB: pEOpa, IWMaroHaiv, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 06 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tena Bpamenust

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUYECKOU
MOBEPXHOCTH, OCh ILWIMHIPUYECKON MOBEpXHOCTH. llunuHap: OcCHOBaHMS U
OOKOBasi MOBEPXHOCTb, OOpasyroliass W OCh; IUIOMAAb OOKOBOW M IOJIHOM
IIOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00pa3yrolias
U OCh; IUIOMAAh OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIA KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMSI U OOKOBAsI TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
I01aab Chephl.

N3006paxeHue Tea BpalleHus Ha II0cKocTH. Pa3BépTka nunuHapa 1 KoHyca.

KoMmOuHanuu Tenm BpalieHHMss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00béMe
OpsIMOYTOJIBHOTO TMapajiienienuneaa M ciuenctsus u3 He€. OO0bEM IUIMHApA,
koHyca. O0BEM 1mapa u miomass chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenus mwiuHapa (TapajUIeIbHO M TEPIEHAMKYJISIPHO OCH), CEUYCHHS
KOHyca (mapaJuieIbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CECUEHUS
uiapa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha YUCIO. PazmokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemeHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y Bekropamu. CKalsipHOE MPOHU3BEIECHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak akKTUBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpaxJAaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOM MAaTEMATUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peLIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fInyHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYEeCKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAaHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUU U

OT/bIXa, peryJspHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TMPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnrt W Ppeanu3oBBIBATH COOCTBEHHBIC >KM3HEHHBIC ILIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpPHCHTAIlMC Ha NMPUMCHCHHE MaTeMaTHUYECKUX 3HAHUHM JUId pElICHUs 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIIECTBCHHON TMPaKTUKWA, [OHUMaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIIECTBIIATH TPOCKTHYIO H HCCIEIOBATCIBCKYIO ACSITEIHHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IpeaMera
«MaremMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmeus, — obecneuusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUA — OKpyJcaowe2o  mMupa,  NpuMeHeHue  J102U4ecKux,
uccie008amenbeKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble ornueckue aAecTBUA:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MaTEeMaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpE/CICHUS  TOHATHH; YCTaHABJIMBATh CYIICCTBCHHBIH  IPH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOT'O aHAJTN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBbIBATh  CYXKICHUS:
YTBEPJIUTCIIbHBIC W OTPULIATEIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEMaTHYCCKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3W W
NPOTUBOpEYHS B (akTaxX, IaHHBIX, HAOJIOJMCHUSX W YTBEPIKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MpodieMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE IPOIIECCa, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VYuueepcanvhvlie KOMMyHUKamugHvle  Oelicmeus,  0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



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

B X0J1€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WUCHOJI30BAaTh  IPEUMYILIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OnepupoBath MOHATUSAMHU: TOUKA, IPsIMAs, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
r€OMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATUIAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduumpoBath B3aMMHOE pPacCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHAMM: JABYTPaHHBIA yIOj, TPaHU ABYTPAHHOTO YIJa,
pedpo IBYrpaHHOrO yria; JUHEWHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOI'PAHHMKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIIEbI).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceYeHUsST MHOTOIPAHHUKOB METOJOM  CII€[OB, BBIIIOJHSTh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MAaTEeMATHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUN MEXY ABYMsI
TOYKaMH, OT TOYKH JO MNOpPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJad Ha  BBIYMCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
IUJIOIIAASIMU TOBEPXHOCTEMN, 00BEMaMU TOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTEXax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC 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
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TEOpeEM, annapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; cepudecKas MOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS,
LIapOBOU CEKTOP.

Beraucisite  00BEMBI M TJIOMIAMM  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHWK, BIIMCAaHHBIH B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BHUCAaHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BBIYUCIISTE COOTHOIICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTENH U 00bEMaMH
MOTO0HBIX TE.



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

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJMyYEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, arnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJubnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypcsbl
bubnunoreka LIOK
1 Brexettite B cepeomeTpiio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMBI€ U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [IOK
[TapanneabHOCTh NMPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 bubnmnoreka HOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmnoreka IIOK
4 1 1
VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 0 https://m.edsoo.ru/1c209e37
bubmnoreka IIOK
° MuororparHiKit 11 1 https://m.edsoo.ru/1c209e37
N bubmorexa [IOK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edso00.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1 bubmmorexa [TOK
P ' P s https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'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 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unpposbIie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuoreka [JOK
1 Tena ppatenus 12 https://m.edso00.ru/1c209e37
N bubnuorexa [JOK
2 O0nEmer Ten > 1 https://m.edso0.ru/1c209e37
bubmuorexa [JOK
3 BekTopbl 1 KOOpAWHATHI B IPOCTPAHCTBE 10 1 httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie | IIpakTnueckue
n/n Bcero u3ydeHusi | oOpa3zoBaTejbHbIE
padoTshI padoThbI
pecypcsl
OCHOBHBIE TIOHSATHUS CTEPEOMETPHH:
TOYKa, MpsiMasi, INIOCKOCTb,
npocTtpanctso. [IpaBuna
1 M300paKeHUs Ha PUCYHKAX: 1 bbmmorexa LIOK
P pHeyH L https://m.edsoo.ru/aecc77cd
M300paKeHUs IIIOCKOCTEH,
NapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsTHs: mepecekaronuecs
2 IJIOCKOCTH, MEepEeceKarorecs npsmas 1 bubmmorexa [JOK
> HEP P https://m.edsoo.ru/2d8a9c99
Y TUIOCKOCTD
[TonsTHs: MepeceKkaronuecs
3 MJI0CKOCTH je €CeKaloIIuecs mpsMas 1 Bubnmorexa [IOK
- 11ep p https://m.edsoo.ru/db685e73
Y TUIOCKOCTD
3HaKOMCTBO C MHOT'OI'paHHUKaMH,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubmuoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HauanpHabie cBenenus o kyoe u

5 MUpaMHUIE, UX Pa3BEPTKU U MOJEIIH 1 bubmmorexa TIOK

P > 1% Paspep ' https://m.edso0.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
6 HauanpHabie cBenenus o kyoe u 1 bubnuotexa [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

NApaMuJIe, X pa3BEPTKU U MOJIEIIH.
CeueHnnst MHOTOIpaHHUKOB

https://m.edsoo0.ru/3d8ffd32

IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOEHUH CTEPECOMETPHUM: AKCHUOMBI buGnuorexa [IOK
p p pHit: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIEACTBHS U3 HIX
ITousTre 00 aKkCHOMAaTUYECKOM
8 IIOCTPOEHNH CTEPEOMETPHN: aKCHOMBI bubmmorexa TIOK
p p pHit: https://m.edso00.ru/239c8ch4
CTEPEOMETPHUU U CIEACTBHS U3 HIX
ITousitre 00 aKCHOMATUYECKOM
9 IIOCTPOEHUH CTEPEOMETPUN: aKCHOMBI bubnnorexa LIOK
p p pHit: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CISACTBHSI U3 HIX
ITousiTre 00 aKCHOMATUYECKOM
10 IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI bubnnorexa LIOK
p p pHit: https://m.edsoo.ru/258fc245
CTCPEOMETPHUH U CISACTBHSI U3 HIX
B3anMHOe pacnosiokeHue NpsSIMbIX B
1 MIPOCTPAHCTBE: MepeceKarouecs, bu6nunorexa [IOK
IapajuleIbHbIE U CKPEIIUBAIOLINECS https://m.edsoo.ru/1a2520f6
psIMbIC
[TapaniensHOCTh MPSMBIX U
MJIOCKOCTEHN B MPOCTPAHCTBE:
12 napaielIbHBIE IPSIMBIE B bubnnorexa LHOK
P p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIUICITLHOCTD TPEX
MIPSIMBIX
[TapannensHOCTh MPSMBIX U
13 IJIOCKOCTEHN B MPOCTPAHCTBE: bubmuoreka [IOK
[TapaenbHOCTB IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTl ¢ COHaINpaBIEHHBIMU bubmuoteka [IOK
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CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edso0.ru/fe733862
Yron Mexay npsMbIMHU B bubnmnoreka HOK
16
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanienbsHOCTh TIOCKOCTEH: bubnmoreka [JOK
napajiebHbIE MIJI0OCKOCTH https://m.edso00.ru/2e18f255
18 CBoiicTBa napajiebHbIX INIOCKOCTEN bubmmorexa LIOK
P https://m.eds00.ru/e504d656
[Ipocreiimme mpocTpaHCTBEHHbBIE
19 (buUryphl Ha TIOCKOCTH: TETpad bubmmorexa [IOK
P + TOTDEOID, https://m.edso0.ru/4a28dc02
KyO, mapaJuienenumne/
. bubnnorexa [IOK
20 Hoctpoetine ceeiit https://m.edsoo.ru/1d434d0f
. bubnuoreka [{OK
21 Hoctpoetine ceteit https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
99 "[IpsiMbl€ U TUIOCKOCTH B bubmuoreka [IOK
npoctpaHctse. [lapaienbHOCTh https://m.edso0o.ru/9a0a9%e56
MPSIMBIX U MJIOCKOCTEN"
[IeprieHAMKYAAPHOCTD MPAMOUN U
23 HJI(I;JCKOCHTI/I'};e l:)rIeH MK JP;H HbIE brbmmorexa [IOK
 HEPHEHAMKYILIP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 [IpsiMble napaienbHele U bu6muoreka [JOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapaenbHble U bu6muoreka [JOK
MEPIIEHAUKYIISIPHBIE K IUNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuotexa [JOK
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHauKyJIApHOCTH bubnuorexa LIOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bu6muoreka [IOK
MEePIEHANKYISIPHON MIJIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsmoi bubnmoreka [JOK
MEePNEHANKYISIPHON MIJIOCKOCTH https://m.edso00.ru/bd3745f8

30 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAUKYISAp U HAKIOHHBIE:

31 paccTOsTHUE OT TOYKH JI0 IUIOCKOCTH, ]SESSJ-I/I//I;T:;(;:;[S/I; 3c477d3
paccTostHUE OT MPSAMOM 70 TUIOCKOCTH T '
[lepnieHIUKYNSIp U HAKIOHHBIE:

32 paccTostHAe OT TOYKH JI0 TUIOCKOCTH, ﬁg&?ﬁ;fg;gﬁ}é 6fefadd
paccTostHUE OT MPSAMOM 70 TUIOCKOCTH T '
[leprieHAUKYNIAp U HAKIOHHBIE!

33 paccTosiHiEe OT TOYKH JI0 TUIOCKOCTH, ]r?tlfgsj']/l//lr(r)f:é(;(])lrall;mb 8e3
paccTostHUE OT MPSAMOM 70 TUIOCKOCTH T '
[leprieHAUKYNIAp U HAKIOHHBIE!

b K

34 paccTosiHiEe OT TOYKH JI0 IIIOCKOCTH, h;ISSJ_I/I//I;T:dK;?r(a 1dbee22be
paccTosiHue OT MPSAMOM 70 TUNIOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXAY bubnuotexa [JOK
MPSAMOU U TUIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByTpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJi, TUHEMHBIN yroi bubmuoteka [IOK

JBYTPaHHOTO yIiia

https://m.edsoo.ru/c7c777ed
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[lepneHUKyYISIPHOCTD IIJIOCKOCTEM:

38 MIPU3HAK NEPHEHINKYIIPHOCTHA AB buGnuorexa [IOK
P up AMKYIEP ABYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEHR
IlepneHIUKYISIPHOCTD MIJIOCKOCTEN:
39 I ESHaK neyneg UKVIIPHOCTHU 1B Bubmorexa HOK
P up JIHKYIEP ABYX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEHR
IlepneHIUKYISIPHOCTD IIJIOCKOCTEN:
40 g ESHaK neyneg UKYIISIPHOCTH 1B buGnuorexa [IOK
P vp JIHKYIEP ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEMN
41 Teopema 0 TpEX EPHEHIUKYIISIPAX bubmmorexa HOK
p p PHCHAHKYIAD https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MEPIEHAUKYIIIPAX bubmmorexa HOK
p p PHCHAMKYILP https://m.edsoo.ru/52188a7d
43 Teopema 0 TpEX MEPIEHAUKYIIIPAX Bubmorexa ITOK
p p PHCHIIY AP https://m.edsoo.ru/9f246736
KontposbHas paboTa mo temam
44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U bu6muoreka [JOK
wiockocteil" u "Yribel Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE
AIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIBIE ¥ HEBBIIYKJIIBIE Bubmaorexa ITOK
y y . https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
[Tpu3ma: n-yronpHas npu3Ma; TpaHu |
46 OCHOBaHMS IPU3MBI; IIpsiMasi 1 bubmmoreka [JOK

HaKJIOHHAs MTPU3MBIL;, OOKOBast U
ITOJTHAs! IOBEPXHOCTh IIPU3MBI

https://m.edsoo.ru/b4ad63ad
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[Tapamtenenunen, NpsAMOYTOJIbHBII

bubnunoreka LIOK

47 napasuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamua: n-yrojapHas nupaMmusa,
IPaHU U OCHOBAHUE TUPaAMUJIbL;
48 O0KOBast ¥ OJTHAs TOBEPXHOCTH bubmorexa LIOK
B https://m.edsoo.ru/fblcd0a5
MUPaMH/JIbl; PAaBUJIbHAS U yCeuEHHAs
nupamua
[IpaBusbHBIE MHOTOTPAaHHUKHU:
MOHSATHE TTPABUIILHOTO

49 MHOTI'OI'paHHUKA; IIPaBUJIbHAS [IPU3Ma bubmuoreka [IOK
Y MpaBUJIbHAS MUPaMU/Ia; paBUIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas mupaMuia u
MIPaBWIIbHBIN TeTpadip; KyO
[IpencraBienue o MpaBUIbHBIX

50 MHOTOTPaHHUKAX: OKTadIp, bubmorexa LHOK

https://m.edsoo.ru/a0fdd5bf
JOJIEKa’Ap U UKOCAdIP.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIIBHO TOUYKH,

51 MPSIMOM, TNIOCKOCTU. DIIEMEHTHI bu6anoreka LIOK
CUMMETPHUH B IUPAMUJAX, https://m.edsoo.ru/b9e777d9
napajiejenuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Brluucnenue 3m1eMeHTOB

52 MHOTOI'PaHHHUKOB: pEOpa, AUaroHay, bubnmorera LHOK

https://m.edsoo.ru/6cdbecef
yTIIBI
[Tmomaas 60KOBOI MOBEPXHOCTH H
53 IIOJIHOY ITOBEPXHOCTHU IIPSAMOM bu6muoreka [IOK

MPU3MBI, IDIOINA/Ib OCHOBAHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH

https://m.edsoo0.ru/37d84157
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IIPSIMOM IIPU3MBI

[Tnouianp 60KOBOM OBEPXHOCTH U

IIOBEPXHOCTHU ITPABUIILHOMN

54 MUpaMUJIbl, TEOPEMA O TIIOLIAIH bubmorexa HOK
DAL, Teop maut https://m.eds00.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOM
T PAMH/IBI
55 Konrponsnas padora o reme bubnuorexa LIOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuoreka [{OK
56 Honsmie 00 00bEme https://m.edso0.ru/7ad0020b
. bubnnorexa [JOK
> ObbEm nupai AL https://m.eds00.ru/235171b3
N bubnuorexa [JOK
58 OOnEM mupamu et https://m.edsoo.ru/f47dfefd
. bubmuoreka [IOK
59 OOnEM mupamue! https://m.edso0.ru/79¢10312
N bubnuoreka [{OK
60 OOBEM mHpamHE! https://m.edsoo.ru/2faadc3f
N but6mmoreka [IOK
61 OOBEM mp3MEI https://m.eds00.ru/79853608
N but6mmoreka [IOK
62 O0BEM mpu3MEL https://m.edso0.ru/1e053890
N bubnuoreka [{OK
63 OOnEm MpH3Me! https://m.edso0.ru/482d3f51
64 KonrponsHas padorta no reme bubnuorexa [IOK
"O6BEMBI MHOTOT'PaHHUKOB" https://m.edsoo.ru/28a6573c
65 [ToBTOpeHme, 06001IeHNE bu6moreka [JOK

CHCTeMaTHu3alus 3HaHUH.

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

[TocTtpoeHue ceueHuii B
MHOTOTpaHHHUKE

[ToBTOpenue, 0600ICHNE
cucTreMaTHu3alus 3HaHuH.

Boruncnenue pacCcTosSHUN: MEXIy Bu6muotexa [JOK
66 . 1
JIByMsI TOUKaMH, OT TOYKH J0 MPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKTY
CKPEITUBAIOIIUMHUCS TPSIMBIMHA
bubmnoreka IIOK
67 4 0 1
TOTOBA KOHTpOILHast pabotd https://m.edso0.ru/b9146bcO
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTu3alus 3HAHHUH.
BrrunciieHue yrioB: Mex
68 CKpEIIUBaI0 }I/,IFMI/ICﬂ 1| ﬂl\fliMI/I 1 bubmorexa [IOK
pett HIU p ’ https://m.eds00.ru/56765e8b
MEXTy TIPSIMOH ¥ TUTOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEXKITY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie | IIpakTnueckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoTshI padoThI
pecypchbl
Cdepa u map: ueHTp, paauyc,

1 HaMeTp; IIOIIAalb IIOBEPXHOCTH 1 bubmorexa [IOK
s P> tHan P https://m.eds00.ru/0341bc2b
cdepbl
B3aumnoe pacrnionoxenue chepsl U

bubmuorexa [IOK
2 IJTIOCKOCTH; KacaTelbHas IIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepol

3 N3o0paxkenue cdepsl, mapa Ha 1 bubnmnoreka [HOK
mwiockoctu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
HunuHapudeckas TOBEPXHOCTb,

4 o0pa3yolne UIMHIPHIECKOI 1 bubmuorexa [IOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo0.ru/6054b8cl
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 oCb; 1 bu6muoreka [JOK
IUIOIAh OOKOBOU M MOJHOMN https://m.eds00.ru/188f6216
MMOBEPXHOCTH
N3o06pakenne nunuHApa Ha
IUTIOCKOCTH. Pa3BEpTKa MIHHApA.

6 CeyeHHUs HMUIAH] pa (HJIOCKOCTEIO 1 bubnnorexa [JOK

. p ’ https://m.edso00.ru/016e25eb
napayienbHON WiTn
MEePIEHIUKYIISIPHON OCH IHJIMH]IPA)
7 Konnueckas moBEpXHOCTb, 1 bu6nunorexa LIOK
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o0pa3yroIire KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOM MTOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue U BepIIKHA,

8 obpa3 asi ¥ OCh; TUIOMIA]Th bubmmorexa [JOK
p yl?m L Ha https://m.eds00.ru/897dd3b2
OOKOBOH U MOJIHOW TOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yromue u
9 BBICOTA; OCHOBa}i[I/ISI u goxzfaﬁ bubmmorexa [JOK
’ https://m.edso0.ru/1468bab3
MMOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [IOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, IPOXOISIIEH uepes
BEPILUHY)

11 KoMOuHamwst Ten BpalieHus u bubmuoreka [IOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsr; cepa, BnUCaHHAs B bubnmnoreka [JOK
MHOTOTPAHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpAaIICHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 0OBEMOB TEN https://m.edso00.ru/26a03fb7

. bubmuoreka [{OK
14
Owém unHEHApa, KoHyca https://m.eds00.ru/5513d87b
N bubmuoreka [{OK
15 006
BEM LLIapa H ILIOAzK Chepb! https://m.edsoo.ru/d189bde2
16 [Tono6HbIe Tena B MPOCTPAHCTBE. bu6muoreka [JOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

COOTHONICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

https://m.edso0.ru/810cfleb

17 Konrponsnas pabora mo remMmam Bu6muotexa [JOK
"Tena Bpamenus" u "OO0beMbl TeT" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha II0CKOCTH U B bubnuorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cno)keHue ¥ BRIYMTAHHE BEKTOPOB Bubmmorera [IOK
P https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmorexa LIOK
P https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM
21 HEKOMILIAHAPHBIM BEKTOpam bubmmorexa [IOK
p pamt. https://m.edsoo.ru/a28fd74e
[IpaBuio napannenenunena
Pemenune 3ama4, CBSI3aHHBIX C
22 MIPUMEHEHUEM TMPABUJI JCHCTBUH C bubmmorexa [JOK
P P A https://m.edso0o.ru/5a827900
BEKTOPaMHU
KoopanHatHO-BEKTOPHBINA METO
23 1} I/IpIGI:HIeHI/II/I reOMef WYECKUX " bubmmorexa [JOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMoyronbHas cucteMa
24 KOOpJUHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunatsl Bexktopa. [Ipocteiimme https://m.edso00.ru/48db7058
3a/1a4d B KOOPJAMHATAX
o5 VYron Mexay BeKTOpaMH. bubmmoreka [JOK
CxkansipHO€ MPOU3BEJIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6muoreka [JOK

MMPpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

Konrponsnas pabora o reme

27 "BekTopsl 1 KOOPAUHATHI B 1 bubmorexa HOK
P " PA https://m.edso0.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHME, 0600IIeHNE 1
cucTeMaru3anus 3HaHuii. OCHOBHEIC bubnunorexa LIOK
28 1
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IUTAHUMETPHUH
[ToBTOpeHUE, 0600IICHNE 1
29 cucrteMaTusanus 3HaHui. OCHOBHBIC 1 bu6mmoreka [IOK
burypsl, pakThl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
TUTAHUMETPHUH
[ToBTOpeHME, 00600IIIEHNE 1
30 cHUCTeMaTHu3aIvs 3HaHWK. 3a1auun 1 bu6mmoteka IIOK
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpEeHME, 00600IIIEHNE U
31 cHUCTeMaTH3aIvs 3HaHWK. 3amauun 1 but6mmoreka [IOK
IIJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 0600IIEHNE U
32 cucreMmaru3anusa 3HaHui. OCHOBHEIE 1 bu6anoreka LIOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUU
bu6anoreka LIOK
33 4 1
TOroBas KOHTPOILHAA PaboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 06061IeHNE 1 1 bu6muoreka [JOK
cucTeMaTu3auus 3HaHUN https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KITACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM NPOTrPaMMBbI CpeHero o01ero 0opa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTb
. [IpyuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU pEIICHUU
' reOMEeTPUUECKUX 3a]a4
23 OnepupoBarh MNOHATUAMH: NAapaLIEIbHOCTh M IMEPHEHAMKYISIPHOCTh
' HPSIMBIX U IJIOCKOCTEN
-4 KnaccupunupoBars B3aMMHOE PacloNOXKEHUE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYTPAHHBIN Yrojl, TPaHH JBYT'PAaHHOTO YIJIA,
7.5 pedpo ABYIpaHHOTO yIiia, JUHEHHBIA Yo IBYTPaHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
5 OnepupoBaTh NOHATUSAMU: MHOTOIPAHHUK, BBIMYKJIBIH M HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTpaHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BHUJABl MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
' MPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccudunupoBaTb ~ MHOTOIpaHHHMKH, BBIOMpass ~ OCHOBaHHUS  JUIS
28 Kiaccupukauuyd  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' [IpaBWIbHBIE MHOTOTPAHHHUKH, TIpSAMBIE M  HAKJIOHHBIE IPU3MBIL,
TapajuIeTICTUTIC b )
29 OnepupoBatb MOHSATUSMU: ceKymas MJIOCKOCT, CeueHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' UCIOJb3Ysl METOJ CIIE0B
11 Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJI€JOB, BBINOJIHAThH

(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QHUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemartp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHMH M0 00pasiam
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOAbl IPHU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIY ABYMSI TOYKAMH, OT TOYKH 10 NPSAMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIIWUMHUCA ITPAMBIMHA

7.13

PemraTe 3aa4i Ha HaXOXIACHUC I'COMCTPHUIYCCKUX BCIIMYUH I10 o6pa3uaM
WM aJIropuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTUYCCKUC MCETOAbI IIpH
PEIICHUNU CTAaHAAPTHBIX MAaTCMAaTHYCCKUX 3aJad Ha BBIYHCIICHHUE YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIAY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'DAHHBIX YI'JIOB

7.14

Bbruucnare 00bEMBI M IUIOIIAAM IOBEPXHOCTEH MHOI'OIPAaHHHKOB
(mpu3ma, nupamMuaa) ¢ NpUMEHEHUEM (GOpPMYJl, BBIYUCISATh COOTHOILICHUS
MEXy IUTIOIIASIMU HOBEPXHOCTEH, o0bEMaMu HOJOOHBIX

MHOTI'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSIMH: CUMMETPHsSI B MPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCTPHH, ICHTP, OCbhb U IINIOCKOCTb CUMMCTPHUHA (1)I/Il"yp]i>l

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MpeACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTB reoOMCTPpHUICCKUC (I)aKTLI LI peHICHUS CTCPCOMETPUUCCKUX
3aaa4, IMpeanojararomux HECKOJbKO HIaroB pCmcCHUs, €CJIN YCIOBUA

NPUMCHCHUS 3aJIaHbI B SIBHOM (l)OpMe

7.18

HpI/IMeHHTB HpOCTefIHlPIe NporpaMMHbBIC CPEACTBA W  JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a/1av

7.19

[IpuBOIUTE MpHUMEpPBI MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB TCOMETPHUUN B UCKYCCTBC

7.20

[TpuMeHsATH MOTyYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PeallbHbIE
CUTyallud M TPHUMEHATh H3YyYEHHbIE MOHATHS B IIpOIECCe MOMCKa
pelieHus MaTeMaTHYECKU chopMyITMPOBAHHOM po0JieMBbl,
MOJIETTMPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPUH, HCCIIEI0BaTh
IIOCTPOEHHBIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATHU U
TeopeM, armapara ajiredppl, pemarb NpaKTUYECKUe 3a/1auM, CBA3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Ko IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: [UIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
6.1 HWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHUYECKas IMOBEPXHOCTD,
' o0Opa3yiole  KOHHUYECKOM  IOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBars B3aUMHOE PacrofiOKeHUE CPEPhl U MIIOCKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA
IAPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPHUECKUX TeJl C IPUMEHEHUEM (HopMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCaHHBIM B cdepy u
6.7 OINMCAHHBII OKOJIO cdepsl, cepa, BIUCAHHAS B MHOTOIPAHHUK WIN TEJI0
BpallleHus
68 BbHCIATE COOTHONICHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00bEMaMu TOJJOOHBIX TEIl
6.9 N300pakaTh n3ydaemble QUTYpPHl OT PYKH U C TIPUMEHEHHEM IMPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeIMonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHA CBEpPXY, COOKYy, CHH3Y; CTPOUTHh CEUCHHsS Tl
BpallleHus
W3Brekath, WHTEPIPETUPOBATH M TPEOOpPA3OBHIBATh WH(MOPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPEICTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumeHsTh TEOMETpHUYECKHE (AKTHI UTSI PEIICHUS CTEPEOMETPHUYECKIX
6.12

3aaa4, HOpcamnojararonmmx HECKOJBKO IIaroB pemiCHUsd, €CIW YCIOBUA

MPUMEHEHHUS 3aJIaHbI B SBHOU (hopMme




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTh [[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHHWA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHHTB, KakKuMH CBOMCTBaMU OHH

o0J1aaroT

6.15

[TpuMeHsTh paBUIIO NapajlIeieNnuIea NPy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAECKAPTOBbl KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJIYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXIYy BEKTOpaMH, CKalsIpHOE IPOU3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOPA HA YHUCIO, YIoJ
MCKAY BCKTOPAMH, CKAJIIPHOC IIPOU3BCACHHUEC, paCKIIaAbIBaTh BEKTOP I1O

JABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAHAT

6.19

Pemate nmpocredmme TeOMETPUYECKHME 3aJadyd  Ha IIPUMEHEHME

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemats 3aga4u Ha a0Kas3aTCJIbCTBO MaTEMAaTHYCCKHX OTHOIICHHUU M
HaXO0XXIACHUC I'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMam,
IMIPUMCHA HU3BCCTHBIC MCTOABI IIpu pEeIICHUN CTaHAAPTHBIX

MATCMAaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTL HpOCTefIHlPIe NporpaMMHbBIC CpCACTBA W SBJICKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

HpI/IBO,Z[I/ITB MpUMEPBI MAaTEMATUUCCKUX 3aKOHOMepHOCTeﬁ B IIpupoac nu

JKHU3HHU, paCllO3HABATDh IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJIy4EHHBIC 3HAHUA Ha IPAaKTUKE: AHAIU3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb M3Y4YCHHBIE IIOHATUSA B IIpoLiecCe
MOKMCKAa pELIEeHUS MaTeMaTHuecKd COpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUU HA SA3BIKE N€OMETPUH, UCCIIEI0BATH
IIOCTPOEHHBIE MOJIENN C WCIIOJIb30BAHUEM I€OMETPHUYECKUX IOHATHHA H
TeopeM, armapara aireOpbl, perarh NpaKTHYECKUe 3a1a4M, CBSI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

I'eomeTpus

7.1

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOSHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosokeHue OpsIMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUecs,
napajuiefibHble U CKpelmBaromuecs mnpsmeie. [lapamiensHOCTh MPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMBIE B  MPOCTPAHCTBE,
MapajuieTbHOCTh TPEX MPSIMBIX, MApAIJICNIbHOCTh MPSMON M IIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, VYIrOJd MEXIy NpsIMBIMH B TIPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapaulebHbIe MJIOCKOCTH, CBOWCTBA MapallIeIbHBIX
miockoctei. [Ipocreitmme mpocTpaHCcTBeHHBbIE (DUTYpPHI HA TIOCKOCTH: TETPadp,

KY6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUI

7.3

IlepneHgUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPsMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAIIENbHBIE U IEPIIEHAUKYISIPHBIE K INIOCKOCTH, TPU3HAK
NEPIEHANKYIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IpsSAMOM H IUIOCKOCTHIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHME OT MPsSMOM 10
IUIOCKOCTH, MPOEKIMS (PUIYpbl Ha IUIOCKOCTh. [leprneHauKynsIpHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JIByX  IUlockocte.  Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

IloHsAiTHE MHOTOIpaHHMKA, OCHOBHBIE DSJIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: N-yronpHas
npu3Ma, TPaHU U OCHOBAHMS MPU3MBI, MpsiMas U HAKJIOHHAs NMpHU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Msbl. [lapamienenumen, mpsMOYToJIbHBIN MMapauIeIICITNATIE]T
U ero ceorcraa. [Iupamuna: N-yroiapHas nupamMuaa, TpaHd U OCHOBAaHUE MTUPAMUIBI,
OOKOBas M TMOJIHAS MOBEPXHOCTh NMUPAMUJbI, IPABUJIbHAS U yCeUEHHAs MUpamMHaa.

DeMEHTEI nNpu3Mbl U IMHUPaAMUBL. HpaBI/IJIBHI:Ie MHOT'OTpAaHHUKH: ITOHATUC




MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPABWIbHAS NUPAMHUAA,
NpaBUIbHASA TPEYTOJIbHAS MTUPaMUAA U TMPaBUIBHBINA TeTpasap, Ky0. [IpencraBnenue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKa’dAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

7.5

CuMmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSL OTHOCUTEJIBHO TOYKH, IPSIMOH,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MIUPAMUJIAX, NapauICICIUIIEeIax, IPaBUIbHbBIX

MHOTI'OIrpaHHHUKax

7.6

Brruncnenue 31eMEHTOB MHOTOTPAHHHUKOB: p&Opa, amaronanu, yriael Ilnomans
OOKOBOM TMOBEPXHOCTH U TIOJHOH MOBEPXHOCTU MPSMOM MPU3MBI, IUIOMIAb
OCHOBaHUM, TeopeMa 0 OOKOBOM NMOBEPXHOCTH MpsiMON npu3Mbl. [lnomans 60koBoit
MOBEPXHOCTU M IOBEPXHOCTU NPaBWIBHOM MNHpPaMUJIbl, TEOpemMa O IJIOLIAIU

yceu€nHoi nupamupl. [lorstue 06 06béme. OOBEM MUpaMuIbl, IPU3MBI

1.7

[Tono6HbIe Tena B mpocTpancTBe. COOTHOMIEHHS MEXTY TUIOMIASIMH TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume I_[I/IHI/IH,Z[pI/I‘{eCKOP’I MMOBEPXHOCTHU, OCb
IIPIJIHH)IpI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MMOBEPXHOCTH, OCh M BEPIIINHA
KOHUYeckoi moBepxHocTu. KoHyc: ocHOBaHME M BeplluHa, oOpasyromias U OcCh,
onaab OOKOBOM M TONHOM MOBEPXHOCTH. YCEUEHHBIN KOHYyC: oOpasyromiue u

BbICOTA, OCHOBAaHUA 1 OoxoBas TIOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, IMaMerp, IIoaab MOBEPXHOCTH cdephl. B3aumuoe

PAacCIIOJIOKCHHUC C(i)epLI N IJIOCKOCTH, KacaTCJibHas IINIOCKOCTh K C(bepe, miomanab

cdepbl

6.4

N3006paxenue Ten BpalieHus Ha MII0CKocTH. Pa3BépTka nunuHapa u KoHyca

6.5

KOM6I/IH8.I_II/II/I TCJI BpalllCHUA W MHOTI'OTPAaHHUKOB. MHor OIr'paHHUK, OIMCaHHBIM

okoJ1o cdepsl, chepa, BiMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO0 BPAIICHUS

6.6

[TonstTne 06 oO6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Mapayienenunena u cieActBus u3 He€. OO0BEM LUIMHIpA,

koHnyca. O0bEM mapa u rionaab chepsl




[Tomobuple Tema B mpocTpaHcTBE. COOTHONICHHS  MEXIy  IUIOMIASIMU

0.1 MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET
6.8 Ceuenust uunuHzApa (MapajuleIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHUS KOHYca
' (mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YePE3 BEPILNHY), CEUEHUS 11apa
Bexktop Ha miockoctd W B mpocTpaHcTBe. CIIOKEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHO)€eHue BeKTopa Ha uucio. PasnoxeHune BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. [IpaBuwio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €
MIPUMEHEHHUEM MPaBIII JCHCTBUIA C BEKTOpaMU
[IpssmoyronbHast cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTsel BekTOpa.
6.10 [Ipocreiimue 3amadyn B KOOpAMHATAX. YTrod MeXAy Bekropamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M IINIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PEILIEHUN F€OMETPUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMoOro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

BnageHne meromamMM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHS 3aad;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSIMH: OIpENeJICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATH
0o0paTHOE U MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH NPUMEPHl U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJ MAaTEMaTUYeCKOM WHIYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUU  3a]ad,
OLICHUBATh  JIOTMYECKYH)  IIPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO, ONEPALUU Hal
MHOXXECTBAMH; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
arnmapar AJIi1 ONKUCAHKS PEAIBbHBIX IPOLECCOB U ABJICHUM U IIPU PEILEHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MpPEeIMETOB; YMEHHE
ONepHpOBaTh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb U OIHUCHIBaTh TIpadbl pa3InYHBIMU

crioco0amu; UCHOIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

YMeHue onepupoBaTh MOHATHUSAMU: HAaTypaJbHOE YHCIIO, LIEJI0E YHCIIO,
CTENEHb C IIEJIBIM N0Ka3aTeleM, KOPeHb HaTypalbHON CTENEHH, CTEIIEHb
C paluOHAJIbHBIM  IIOKA3aTeleM, CTENEHb C  JIEHCTBUTEIBHBIM
nokasareiaeM, JOrapupM UHUCIa, CUHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJBHOTO YHCJIA, OCTATOK IO MOJIYJIO, PalUOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  IIEJIBIX,
pallOHaJIbHBIX, JICHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKU JI€TMMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNlb U HauMeHbIlee
o01iee KpaTHOE, aNropuT™ EBKINIA U pEIIeHUH 3a]1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU M JorapupmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUEC ONCPUPOBATH IMOHATHAMU: IMOCJICAOBATCIbHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuiecKkas nporpeccus,
OeckoOHeYyHO yOBbIBamoIIasi TE€OMETPHYECKass Mporpeccusi; yMEHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yruciaa, ¢GopMa 3aluCHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUIrOHOMETpHUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUEe NEHCTBUS C KOMIUIEKCHBIMH YHUCIIAaMH; TMPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompenenuTeslb  MaTpULbI,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh MOHATUSAMU: palMOHAJIbHBIEC, MPPALMOHAIBHBIE,
[I0Ka3aTeNlbHbIE, CTENEHHbIE, JIOrapu(PMUUECKUE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE peEllaTh YpPaBHEHWS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILIBIO PA3JIMUYHBIX INPUEMOB; pEIIATh
YpAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C DIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTeMaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKH U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMM: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OIPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMM, 3KCTpeMyM (YHKIMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HepepbIBHas (YHKIIMS, aCUMIITOTHI Ipaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOJIUTh aCUMNTOTHI rpaduka (yHKIMH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHN (QYHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh INPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJHYIO Ul HCCIeAOBaHUS (QYHKIHA,
HaXOJUTh HaWOOJbIIME M HAUMEHbIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIB30BAaHUEM amlmapara MaTeMaTH4ecKoro
aHaINW3a; MPUMEHATh NPOU3BOAHYIO MU HAXOXACHUS HAWIy4dlIEro

pE€UmICHUA B INPHUKIAJHBIX, B TOM YHCJIIC COHAIBHO-DKOHOMHUYCCKHUX H




(GU3HYEeCKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpr MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/ISI C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKOMM, oOpaTHas
byHKUIMSA, KOMIO3UIUS (YHKUWH, JUHEWHas (yHKUIWSA, KBaJpaTHUHAS
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTH TpapUKU H3YyYCHHBIX (YHKUIUH, BBIIOJIHATH MPEeoOpa3oBaHUS
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yUEHUS NIPOLIECCOB U
3aBUCUMOCTEH, MPU PEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3aJjay U3 peasibHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEIMYMHAMH; UCIIOJIB30BaTh CBOicTBa W rpadukm QyHKOMA UIs
pelleHts] ypaBHEHUH, HEpaBeHCTB U 3a/1a4 ¢ IapamMeTpaMu; U300pakaThb
Ha KOOpDAMHATHOM IIOCKOCTM MHOXECTBA PpELIICHUN YpPaBHEHHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTbh TOBAPOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIEAOBATh IOJYYEHHOE PEIICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHIO 3aJa4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJECIM C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpefiHee apupMeTHIeCKoe, MeIuaHa,
HauOoJpIllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOIO HabOpa; YMEHHME U3BIIEKATb,
MHTEPIPETHPOBaTh HH(OpPMAIINIO, TMPEACTABIECHHYI0 B Talnuuax, Ha
quarpammax, rpadukax, OTpaskarollylo CBOMCTBA PEabHBIX IPOLECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHbIe, B TOM 4YHCII€ C NPUMEHEHUEM
rpadu4Yeckux METOJAOB U  JJIEKTPOHHBIX  CPEACTB; Trpaduyecku

WCCJIEIOBaTh COBMECTHBIE HAONIOJEHUS C TIOMOIIBIO JUArpaMMm




paccerBaHMs U JUHEUHOU perpeccun

YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITHSI; YMEHHUE BBIYHCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; NPUMEHATH
(bOpMyIBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyiIy IOJHON
BEepOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (GaKThl U GOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEaTbHBIX COOBITUH; yMEHHE OIEepUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacCIpelle]ieHue BepOATHOCTEH,
MaTEeMAaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIy4ailHOH BENWYHMHBI, (QYHKUMM pacmpeleieHuss U  IJIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO PaCHpelesCHHIA;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNeHudl Juis
peIIeHus 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBHIOOPOYHBIX HCCIECIOBAHUMN; YMEHUE TMPUBOIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COUETaHUE, IEPECTAHOBKA,
YHUCII0O COYCTAHWM, YHCIO TIEPEeCTaHOBOK, OWMHOM HpIOTOHA; yMeHue
MPUMEHSTh KOMOUHATOPHBIE (DAKTHI M PACCYKACHHUS 7S peLICHUS 3a71aY;
OIICHHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue omnepupoBaTb IMOHATUAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYTpaHHBIA Yroji, TPEXTPaHHBIM YroJyl, CKpEeLIMBAIOLIUECs IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE UCIOIb30BaTh IIPU
pellleHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBIO T'€OMETPUUECKUX TMOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aaUU
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YMeHue onepupoBaTh MOHATHUAMHU: IJIOMIAAL (UTYphl, 00bEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOIOIPaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nUpamuaa, (urypa M HOBEPXHOCTb

BpalleHus, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab




MOBEPXHOCTU MUPAMUJBL, MPU3MBIL, KOHYyca, IWIMHApA, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapajljiesienuIeaa, MUpaMuabl, NpU3Mbl, LUIMHIpA,
KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa U LIWIMHIpA,
NapaJUIeJIbHbIE OCH WM OCHOBAHHUIO, CEYCHHUE I11apa, IUIOCKOCT,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUSI, B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIHEHO
dbopMynupoBaTh OMNpeesieHns n3y4aeMbIX (DUTyp, BBIIBUTATh TUIIOTE3bI
O CBOHMCTBax W NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OMpoBepraTh HX; YMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NIWYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh MOHSTUSAMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOn00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC U TOJOOHBIC (PUTYpPHI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIb30BaTh T€OMETPUYCCKHUE OTHOIICHUS
IpH PEIIeHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEJIUYHHBI (ITHHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad M3 JPYruX Yy4eOHBIX
MIPEIMETOB M U3 PEATbHOMN JKH3HH; YMEHUE BBIYUCIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, O0BEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBIE (DOPMYIIBI M METOJNbI, B TOM YHCJIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM KyDOa, TPSIMOYTOJIBHOTO Mapaijiesienumea, MUpaMUIbl, MPU3MEI,
WIMHApPA, KOHYyca, IIapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

MOJI0O0HBIX QUryp

12

VYmMmenue ONCpHUpOBATH MOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAUHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpA HAa YHCIIO, Pa3oKEeHHE BEKTOpa Mo Oasucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKIY
BCKTOpaMH; YMCHHEC HCIIO0JIb30BaTh BeKTOpHBIﬁ n KOOp)]I/IHaTHI:Jﬁ METO/
JUIS pEIICHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX

MIPEAMETOB
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YMeHnne BBIOMpATh TOAXOMAIIMN METOA JUIsl pEIIeHHs 3a7adu,




NIOHVMMAHHAE 3HAYMMOCTM MAaTEMaTHMKM B W3YYCHHH TPUPOIHBIX U
OOLIECTBEHHBIX IIPOLECCOB U  SIBJIEHUH; YMEHUE pPAaclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B MCKYCCTBE, YMEHHME IPUBOJMTH
IIPpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKHU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

Kon

1 Yucna u BIYUCIECHUSA

11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yncel

19 Panuonanbnple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOH, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndecknii KOpeHb HATypaJdbHOU creneHH. JeHCTBHs ¢ apupMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEeHU

14 Crenensb ¢ 1ienbIM nokaszareneM. CTeneHb ¢ pallMoHalIbHBIM NoKa3aTeneM. CBoHCTBa
' CTETIeHU

. CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCJIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI

JeiicTBuTenpHble uyncna. ApupMeTHyecKHe Omnepanuu ¢ JAeHCTBUTENbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHBIE BEIYMCIICHUS, TPABUJIa OKPYTJICHUS, IPUKHUIKA M OIIEHKA
pe3yibTara BHIYMCICHUN

1.8 [TpeoOpa3oBanue BbIpaXKEHUH

1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIe U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenble u 1poOHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHU




2.11

Marpuiia cucTeMbl TUHEUHBIX YpaBHEHUH. ONpeaeanuTeab MaTPUILIbI

3 DOyHKINUH U TpaPUKH
31 OyHKIU, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢byuakun. YétHeie u HeuéTHbIe Qpynkumu. [lepuoanueckue pyHKIIMN
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHW QyHkuuu. Hymum ¢ysknum.
32 [TpomexxyTkn  3HaKOMoCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHKkuud. Haumbomnbinee W HauMeHbIlee 3HAYEHUE
(GYHKLNU HAa IPOMEKYTKE
23 CrenenHas (yHKUMS C HaTypaJbHbIM M IedbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINN, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKH
36 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkumid. CoiicTBa  (YyHKIHUH,
' HENpEepPbIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHNUS TOCIIE0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaumsa
4.1 [TpousBonHas GpyHkiun. [Tpon3BoHbIE SIEMEHTAPHBIX (HYHKINH
[IpuMeHeHHe TNPOU3BOAHON K MCCIEJOBAHUIO (YHKIUH Ha MOHOTOHHOCTh U
4.2 sKCTpeMyMbl. HaxoskieHne HanOoJbIIero 1 HauMEHBINEro 3HaueHus (PyHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JOruKa
5.1 MHoecTBO, onepanuy HaJl MHOKecTBaMu. J(narpammel Oiiniepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE




7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaIICHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






