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Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCyJJapCTBEHHOT0 00pa30BaTEIbHOTO CTaHapTa CPeAHEro o01Iero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISI CaMOPAa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh OOMICKYIbTYpPHOTO, JTUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHEro oOIIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEeJAMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOYUYEHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4aronuxcs
NPAaBWIBHBIX TPEJCTABICHUNA O CYIIHOCTH M MPOUCXONKIACHUH T€OMETPHUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapaKTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOH SBJICHUI 1 TPOLIECCOB PEaTbHOTO MUPa, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMATHYECKOI0 MOJIEIMPOBAHUS B HAYUYHOM MO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUALTUXCSI, a
TaK)K€ KAa4eCTB MBIIUICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0OIIIeCTBE.

['eomerpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak o0O0ECIIEYMBACT BO3MOXXHOCTh H3YyYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU HM3YyUYECHUU OO0YUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEUICHUS TEOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTATh M OIMPOBEpPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a/7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesTenbHOCTH dYenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCHEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00beIUHSIET pa3HbIe BUbI yUeOHON U TPYAOBOM NEATEIbHOCTH, SIBIISAETCS
OTHUM "3 TPO(EeCcCCHOHATFHO BAXHBIX KAdeCTB, IMOITOMY akKTyaJbHa 3ajada
dopMupoBaHUST y  OOydYalOIIUXCS  MPOCTPAHCTBEHHOTO  MBINUICHUS  Kak



Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATENBHOCTH 10 MHOTUM HaIlpaBICHUSM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpuss» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKUX 3HAHUW M  JIEUCTBUM, CHELUPUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCHEIIHOrO  MPOJOJDKEHHA  oOpa3oBaHUA IO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3HauY€Ha IS
oOy4arommxcs CpeHe IIKOJbI, HE UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOIO oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTD 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenuUKol reoMeTpur U HeoOXOIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3YyYUTh F€OMETPHIO OoJiee IIyOOKo, eCciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM IeITeTbHOCTH.

JlocTkeHue el OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIMX 3ajad. llpuopureTHBIMM 3ajayaMH OCBOEHHMS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opMUpOBaHHE TPEJCTABIECHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KYJIBTYPbl U OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMUpOBaHKE NPEICTABIECHNS O MHOTOIPAaHHUKAX U TEJIax BpallleHUs Kak
0 BaXXHEMIIMX MaTeMaTHYECKUX MOJEJNAX, MO3BOJISIOMIMX OINUCHIBATH U
U3y4aTh pa3HbIe SBICHUS OKPY’KAIOLIET0 MHUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOJAENAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIQJICHHE METOJaMH PEIICHUsS 3a/]ay Ha MOCTPOCHUS Ha M300paxKeHHsIX
IPOCTPAHCTBEHHBIX (HUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOI'PaHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMM CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]ad4;
¢opMupoBaHHE  yMEHHUS  TPOBOJUTH  HECIOXKHBIE JIOKA3aTeIbHbIE
paccyKIeHusi B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
PAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUaronnXcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHHUS;

e (opmupoBaHue (HYHKIIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON N€OMETPUH:
YMEHHE PacliO3HaBATh MPOSIBJICHUS TEOMETPUUECKUX MMOHATHNA, 0OBEKTOB U



3aKOHOMEPHOCTEH B peabHBIX JKU3HEHHBIX CUTYAIUsAX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEpHOCTEH, (hOPMYIUPOBATH UX HA SI3bIKE TEOMETPUM U CO3/aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTANYUTENBHON OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIOUEHUE B KYpC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HMHTYUTUBHOTO
MO3HaHMs, U OMNpeeNéHHbBIM 00pa30oM OpraHu3oBaHHash paboTa HaJ HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKaHNUE UHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaTbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4eHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4alIuxcs B Kypce CTepeoOMETPUH TPOBOIUTCS 3a CUET peIlIeHHUs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX 00pa30B M 3ajay Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMHU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OIepupoBaHUe 00Pa30M — B YCIOBHUSAX OTBIIEYEHUS! OT HATJIAIHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJIEPKAHUSA.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpPaHCTBEY». DOpMUpPOBAHUE JTOTUYECKUX YMEHUU
pacmnpenensieTcss He TOJIBKO MO COAePKATEIbHBIM JIHHUSAM, HO U 110 T0J1aM 00y4eHUS
Ha YpOBHE CpeJIHero 001ero oopa3oBaHusI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOOBI OBJIAJICHUE T'E€OMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YYaIOUIUXCs, PACIIUpss U
yriyosisisi €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeoOMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsMBIX B IPOCTPAHCTBE: IEpPECEKAIOLINECH,
napajuielbHble M CKpelluBaroluecss mnpsiMble. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMOW M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YIrOJI MEXKAYy NpsSMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN : apaIeNIbHbIE IIIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTeit. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MmapajieJenunes; IoCTPOCHUE CEUCHHUN.

[TeprieHAUKYISIPHOCTH NPAMOM U MJIOCKOCTH: MEPINECHANKYISPHbIC MPSIMBIE B
IPOCTPAHCTBE, MPSMBIE MApPAJUIENbHBIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOopeMa O NpsMOH
NEPNEHIUKYISAPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroji, JIMHEWHBI Yroil JBYIPaHHOTO  yrija.
[lepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [lepreHauKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJISIPHOCTH ABYX IUIOCKOCTEM. TeopeMa o TpExX
NePHEHIUKYISApaXx.

MHoOrorpaHHuKu

[ToHAATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBINYKJIbIE
Y HEBBIIMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
Mpu3Ma; TpaHU U OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
MIOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TPpaHd U
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUIBL, IPABUIIbHAS U
ycey€éHHas mnOupamMuga. OJEMEHTbl TMpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKH: MOHSATHE NPABWIBHOIO MHOIOTPAHHUWKA; MPAaBUJIbHAS IpU3Ma U
MpaBWIbHAS THpPaMUIA; NpPaBWIbHAs TPEYrojbHAS MNHPAMUIA W IPABUIbHBIN
terparap; KyO. IlpencraBienrie O NpaBUIbHBIX MHOTOTPAHHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U MUPAMU/IBL.

CuMmMmeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MNPSIMOU,
IJTIOCKOCTH. DJIEMEHThl CHMMETPUH B TUPAMUIAX, MApAIUICIICIUNENAX, IPABUIbHBIX
MHOTOIPaHHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPU3MBI,
IUI0LIAb OCHOBaHMI, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOM mpu3Mel. [Tnomans
OOKOBOM TIOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
wiomaan yceu€Hnon nupaMuipl. [lonstue 06 06béme. O6bEM MUpamMuabl, IPU3MBIL.

[TogoOuble Tena B mpocTpaHcTBE. COOTHOIICHHUS MEXIY IUIONIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

Hunuaapudeckast MIOBEPXHOCT, obOpazyrorniue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UUJIWHIPUYECKOW TMOBEpXHOCTH. [lunuHAp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIInHA, 00pa3yromasi
Y OCB; IIJIOIIA b OOKOBOH 1 MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIue
¥ BBICOTA; OCHOBAHUS M OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bzaumuoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0A b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUMHIpPA U KOHYCA.

KomOunaruu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTTHCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Tenl. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u ciaeactsus u3 He€. OO0bEM TMIMHIpA,
konyca. O0béM mapa u miomab chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus muMHapa (MapajijiedbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapaJyeabHOe OCHOBAHUIO M IPOXOSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. PemeHue 3amay, CBS3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA € BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHAaTax. YTol Mexay BekTropamu. CKalipHOE TMPOU3BEIACHUE BEKTOPOB.



Beruncnenne yrinoB Mexay NMPSMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] IPU PEIICHUHU T€OMETPUYECKUX 3aa4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTAThl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUKU 00YyYaIOIIEeTrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MAaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JMUYHBIX CTPYKTYp, SBIICHHM,
npolenyp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAIBHBIMHM HMHCTUTYTaMH B COOTBETCTBUHM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMATUKOB M POCCUUCKON MaTeMaTUYECKON IITKOJIBI,
K HCIOJb30BAaHUIO ITHX JOCTHIKEHHM B JPYrUX HayKax, TEXHOJOTHAX, cdhepax
SKOHOMHMKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHHEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEICHUA,
CBSI3aHHOTO C MPAKTHYECKUM IMPUMEHEHHUEM JTIOCTHKEHUN HAYKU U JCATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a]1a4, PEIICHU, PacCyKACHUM; BOCTPUUMYUBOCTHIO
K MaTeMaTUYECKHUM acIleKTaM pa3jIuyHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKHE 3HAHUSA B
HWHTEpecax 370poBoro U 6e3omacHoro obpasa KW3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peryisipHas (pu3ndeckast akTUBHOCTH); PU3HUESCKOTO COBEPIIICHCTBOBAHHSI,
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOM JIESITEILHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAaHHWEM IIEHHOCTH TPYAOJIOOHWS; MHTEPECOM K
paznu4yHbIM  chepaM  NMPODECCHOHANBHON  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKOW W €& MPWIOKECHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynyme mnpodeccuu W peaaru30BbIBaTh COOCTBEHHBIC KHU3HEHHBIC IUIAHBI;
FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTHYEeCKOMY OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO HA TMPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HAaIIpaBIEHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyJIbTYpPhl, TMOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX  MpoOlJieM;
OpUEHTAIIMEH Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM NJis1 pelieHus 3a7ad B
00J1acT OKPY’KAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKW, TOHUMaHHUEM
MaTeMaTHYEeCKOM HayKH Kak cdepbl YeIOBEHYECKOW ESITeNIbHOCTH, ATAloB ¢
Pa3BUTHS WM 3HAYUMOCTH JUJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKd M MaTeMaTH4YeCKOHW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYH) U HCCJIEAOBATEIBCKYIO JESITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvuvie  Oelicméus, — 0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCcOo8 obyuaruuxca (oceoenue
Memooo8  NO3HAHUA — OKpyJjcaowe2o  mMupa,  NpUMeHeHue  J102UYeCKUux,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY IMOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBaTH MW  MPeoOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIINe;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3H |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJIS1 BBISIBIICHHS 3aKOHOMEPHOCTEN W TPOTUBOPEYHIA;



e J€NaTh BBIBOJABI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTI'O), BHICTPAMBATh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKI€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaTh HauOoJIee NOAXOASANIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BEeKTa, SIBICHMS, TPOILECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SIBJICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENIbHO (POPMYIHPOBATH 00OOIIEHHS U BBIBOJBI IO Pe3yJibTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIE0BAaHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIJIBUTATH
MIPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISBIATH AeUIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JIJIsI OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

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

e CTPYKTYypUpPOBaTh MH(POPMAIHMIO, IPEACTABIATh €€ B pa3iIndHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

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

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  00ecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXCAL.

Oo0wenue:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBUH C YCIOBUSAMHU
U LIeJIIMU OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOMN TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHBIE HA MTOUCK
pELIeHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOpPpEKTHOU (hopme GOpMyITUpPOBATH PA3HOIIACHS, CBOU BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTa,
UCCJIeI0BaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPE3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIL30BATh MPEUMYIIECTBA KOMaHIHOW U UHUBUIyaTbHON
paboThl TIPU pelIeHHH YYeOHBIX 3aj]ay; MPUHUMATh I1€Jb COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHUPOBATh  OPTraHMW3alMi0  COBMECTHOW  paboThI,
pacnpenensiTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat padoThl; 0000111aTh MHEHHUS HECKOJBKUX JIFO/ICH;

y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBbI€ IITYPMbD» W HHBIC); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBHUS.

3) Vuusepcanvhvie pezyiamugensle oeticmeus, 06ecneuusaiom Gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peICHHS
C Y4€TOM MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BOBMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM IIO3HABATENIBHOW pEQIIEKCHU KaK OCO3HAHUSA
COBEpIIAEMBIX JIEHCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3yibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH [TPY PELICHUY 3a/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
JTAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa L€ U YCIOBUSIM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIBbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEUICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccudpunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TIPABUIIBHBI MHOTOT'PDAaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MHUpamMuia; MpU3Ma,
pSIMOYTOJILHBIN Mapasuienenume, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukauy  (BBIMYKJIbIE W HEBBITYKJIblE MHOTOIPAHHUKHU; MPaBUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKIIOHHBIE MPU3MBI, TTApAIIICICTTHIICIbI ).

OnepupoBaTh MOHATUSMHU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSl METOJI CIEOB.

Ctpoutrh ceyeHUS] MHOTOTPAHHUKOB METOJAOM  CJIEIOB, BBHITIOJHATH
(BBIHOCHBIE) IUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3amaun Ha HAXO0XKJACHHE TEOMETPUISCKUX BETUYNH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 Ha BBIUHUCICHHUE PACCTOSIHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO0 TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkJAEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3laM uiu
aNropuT™MaM, MPHUMEHSS HW3BECTHbIE AHAIUTUYECKHUE METOJbl MpPU PEUICHUH
CTAaHJAPTHBIX ~MATEMAaTHMYECKHUX 3aJa4 Ha BBIYUCICHUE YIJIOB  MEXIY
CKpPEILMBAIOUIMMHUCS TMPAMBIMH, MEXKIY TMPSAMOA M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.

Boluncnsats 00BEMBI U TUIONIAIA MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
MUpaMUJIa) C IPUMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOLIECHHS MEXKTY ITOIIAAsIMU
MOBEpPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U IIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO HAa YepTexax U
PHUCYHKaXx.

[IpumensTh reomeTpruueckue (HakThl I pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANoIaralonX HECKOJIbKO Iar0B PEIIeHUs, €CIIA YCIOBUS PUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHnsaT, mpocTellliie MpOrpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTH TpUMEPH MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PaciO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHsATh, TONyYeHHBbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH peabHbIC
CUTyallud W TPUMEHSTh HM3YUYCHHbIE TOHATHUS B IMPOIIECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIE0BaTh MOCTPOCHHBIE MOJENIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, armapara aireopbl; pemarb
NpaKTUYECKUE 3aJ]aul, CBA3AHHBIE C HAX0XKIEHUEM T'€OMETPUUYECKUX BETUUHH.

11 KIIACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyrolue
[WIMHIPUIECKOMN TOBEPXHOCTH; IUIUHAP; KOHUYECKAsi IOBEPXHOCTh, 00pa3yoIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas IOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U 1map).

OOBSACHITH CLIOCOOBI TTOJTYYSHUS TEJT BpAIICHHUS.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy 1 OMMCaHHBIH
okoJo cdepsl; chepa, BMCaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BBIYUCISITh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOAOOHBIX TEJl.

N300paxkate m3ydaemple (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIIIOCKUE YEPTEKHM U3 PUCYHKOB TTPOCTHIX 00BEMHBIX
duryp: Bu cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TN BPAICHUS.



N3Bnekarb, WHTEpHNpPETUPOBATH U MPeoOpa3oBbIBaTH HHGOpPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaJ1at0T.

[IpuMeHTh TPaBUIIO MapajliesienuIeaa.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPa, YIroJl MEXKIY
BEKTOpPaMH, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOp IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[TpumMensTh reomeTpudeckue (HaKThl IS pEIICHUs CTEPECOMETPUUCCKUX 3a/1a4,
MpEIOIarainX HECKOJIbKO IAroB PEIICHUS, €CIIM YCIOBUS MPUMEHEHUS 3aJaHbl
B SIBHOM (popMme.

Pemate mpocreiiine reoMeTpuyYecKHe 3a/adyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSSI
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHJIAPTHBIX MAaTEMATUUYECKUX 3a/1a4.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMYyYEHHBIE 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH DPEAJbHBIC
CUTyallUM W IIPUMEHSATh HW3YYCHHBIE MOHATHS B MPOLECCE IOWCKA PELICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBI, MOJAEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHATHI M TEOPEM, ammapara anreOpsl; pemarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 Beezerine B cTepeoMeTpitio 10 https://m.edsoo0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuotexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
bu6mmoreka [IOK
4 VYTibl MeXIy IPSIMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
> MuzororpariHit 1 1 https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
0 OObEMEI MHOTOrpaHHHKOB o 1 https://m.edsoo0.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HanmMeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 T 12
eI BpAtieHi https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
2 06 1
PEMBLTEN ° https://m.edso0.ru/1c209e37
bu6moreka [IOK
B 1
3 €KTOPbI U KOOPJIMHATHI B IPOCTPAHCTBE 0 1 httns://m. eds00.ru/1c209e37
4 [ToBTOpeHue, o6o0IICHNE, 7 1 bu6mmoreka [IOK
cUcTeEMaTH3alus 3HaHUH https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero H3ydeHHusi | oOpa3oBaTejbHbIE
padoThI padoTsbI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsMasi, INOCKOCTh,
npocTpancTBo. [IpaBuna
1 N300paKEHNA HAa PUCYHKAX: 1 bubmmorexa [OK
P preyd L https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CEpeMHBI OTpe3Ka
[TonsTus: nepecekaronyecs
2 IUIOCKOCTH, IIEPECEKAIOIIUECS 1 bubmorexa HOK
» TTEP B https://m.edsoo.ru/2d8a9c99
npsiMast ¥ IIIOCKOCTh
[TonsaTHS: IEpeceKaronuecs
3 IUTIOCKOCTH, IIEPECEKAFOIIINECS 1 Eubmaorexa OK
> TICP https://m.edsoo.ru/db685e73
npsiMast ¥ INIOCKOCTh
3HaAKOMCTBO C MHOTOT'PAaHHUKaMHU,

4 n300pakeHUE MHOTOTPaHHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959d
gepTexax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 bubmorexa [IOK

P > I PASBEP ) https://m.edsoo.ru/b30dff38
CeueHrnsi MHOTOTPAaHHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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HavanbsHbie cBeieHus o Kyoe u

6 nupaMu/ie, X pa3BEPTKU U MOJICIH. Bubmmorexa LIOK
https://m.edsoo.ru/3d8ffd32

Ceuenus MHOTOTPAaHHUKOB
[TonsiTHE 00 AKCHOMATUYECKOM

7 MIOCTPOEHUU CTEPEOMETPUN: bubnuorexa [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[Tonsatue 06 akCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPHH: bubmuorexa [JOK

8
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8ch4
CJIEJICTBHS U3 HUX
[Tonsatue 06 akCHOMATHIECKOM

9 MOCTPOEHUH CTEPEOMETPUM: bubnuoreka [IOK
AKCMOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTHYECKOM

10 MOCTPOCHUH CTEPEOMETPUH: bubnuoreka [JOK
AKCMOMBI CTEPEOMETPUU U https://m.edso0.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacnosioxeHue npsmMbix B

1 MIPOCTPAHCTBE: MEepPECEeKaIOINecs, bubnunoreka [JOK
MapaJiyiebHbIC U CKPEIIUBAOIIHECS https://m.edso0.ru/1a2520f6
MpsIMbIE
[TapannensHOCTh TPSIMBIX U
MJIOCKOCTEHN B IPOCTPAHCTBE:

12 napajulesIbHbIE NIPSIMBIE B Bubmmorexa LIOK

IIPOCTPAHCTBE; 1APAJUIEIBHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/93ad36b3
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[TapamienpsHOCTD NPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bubmmoreka [{OK

13
[TapamiensHOCTE IPSIMOM U https://m.edsoo.ru/ee1d19b9
IJI0OCKOCTH
14 VYTIuibl ¢ COHANpPAaBICHHBIMU bubnuorexa [JOK
CTOpOHAMHU https://m.eds00.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yroa mexay npsMbIMU B bubmuorexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB MIIIOCKOCTEM: bubnuoreka [IOK
MapajyieabHbIE TNIOCKOCTH https://m.edso0.ru/2e18f255
18 CBolicTBa napasuiebHbIX bubnuoreka [IOK
IJIOCKOCTER https://m.edso0.ru/e504d656
[Ipocreiimre TpoCTpaHCTBEHHbBIE
19 (burypsl Ha TUIOCKOCTH: TETPad bubmorexa [IOK
P - TEIPESID, https://m.edsoo.ru/4a28dc02
Ky0, mapaiyieenure/
. bu6mmoreka [JOK
20 II
OCTpOCHHE CoHCHI https://m.edsoo.ru/1d434d0f
. bubmuoreka [JOK
21 I1
OCTPOCHHE CORCHIE https://m.edsoo.ru/ec26fe5d
KonTtponbHas pabora no teme
29 "[Ipsimble 1 TUIOCKOCTH B bubnuoreka [IOK
npoctpanctse. [lapamnensHocTs https://m.edsoo.ru/9a0a9e56
MPSMBIX U IJIOCKOCTER"
[lepnieHAMKYIAPHOCTD NMPAMOUN U
PHEHATEYTD P bubmuoreka [JOK
23 MJIOCKOCTH: IEPHEHANKYSPHBIE

MpsAMBIC B TIPOCTPAHCTBC

https://m.edsoo.ru/b19f6a5d
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24 [Ipsimble napaiiienbHble U bubmuorexa [IOK
NEePIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsimMble nTapajuiebHBIE U bubnuorexa [JOK
MEPIEHANKYIISIPHBIE K INTIOCKOCTH https://m.edso00.ru/ba545966

26 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MIPSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MPSAMOM U TIIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEePIEHANKYIISIPHOMN TIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnuoreka [IOK
MEePIEHANKYISIPHON IIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnuoreka [IOK
MEePIEeHANKYIISIPHOH MIIOCKOCTH https://m.edsoo0.ru/7d18834b
[leprienaAnKynsAp ¥ HAKIOHHBIE!

31 paccTosiHue OT TOYKHU JI0 TJIOCKOCTH, bubnuoreka [JOK
paccTositHue OT MPSIMOM 10 https://m.edso0.ru/33c477d3
IJIOCKOCTH
[leprieHAUKysAp U HAKIOHHbIE!

39 paccTosiHMe OT TOYKH JI0 IIOCKOCTH, bubnuoreka [IOK
paccTosiHue OT MPSAMOM 10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[lepnieHIMKyIIAp U HAKJIIOHHBIE:

33 paccTosiHUE OT TOYKH J0 MJIOCKOCTH, bubnuoreka [IOK
paccTosiHue OT MPAMOU 110 https://m.edsoo.ru/abb7b8e3
IJIOCKOCTH

34 [lepnieHIMKyIIAp M HAKJIIOHHBIE: bubnuorexa [IOK

PacCTOAHUC OT TOYKHU 0 INIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTosiHue OT NPSAMOU 110

MJIOCKOCTH
35 VYTriael B IPOCTPAHCTBE: YroJl MEXIY bubnuorexa [JOK
IIPSIMOM U IJIIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
36 JIBYrpaHHBIN yroJi, TMHEHHBIN yroj bubnuorexa [JOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi bubnuorexa [JOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/c7c777ed
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
38 1} I/I:3Ha1i1 neynelsl UKYJISIPHOCTH bubmmorexa [IOK
p P fl YIAP https://m.edsoo.ru/ec3e2da3
JBYX IUTOCKOCTEH
[lepneHMKYISIPHOCTD IJTIOCKOCTEN:
39 MPU3HAK NMEPIEHANKYIIPHOCTH bubmmorera LOK
p P f[ y1Ap https://m.edsoo.ru/ed9e2a8e
JBYX ITOCKOCTEH
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
40 MPU3HAK NMEPIEHANKYIIPHOCTH Bubmmorexa [IOK
p p il Yip https://m.edsoo.ru/ba75dc57
JBYX ITOCKOCTEH
41 Teopema o TpEX mepHeHANKYIIApax bubmmorexa [TOK
P P PHEHAMIYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHEHANKYIIApax bubmmorexa [IOK
P P PHEHAIIYIAP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHEHANKYIIApax bubmmorexa [JOK
P P PHEHAIIYIAP https://m.edso0.ru/9f246736
KoHnTtponsHas pabota no temam
44 "IlepneHIMKYISPHOCTD NPSAMBIX U bubnuoreka [IOK

Hn

mockocTel" u "YTIbl MeXay
MPSIMBIMHU U TIIOCKOCTSMU"

https://m.edsoo.ru/5b971ef3
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[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI

bu6mmoreka [{OK

45 MHOTOIPaHHMKA, BRITYKIIBIC U
P Y https://m.edsoo0.ru/2d24e873
HEBBIITYKJIbI€ MHOTOTPAHHUKH;
pa3BEpTKa MHOTOTPaHHUKA
[Ipusma: N-yronpHasi Ipu3Ma; rpaHu
46 Y OCHOBAHUS IIPU3MBI; IIpsIMast U bubnuorexa [JOK
HaKJIOHHAs PU3MBbI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
MOJTHAs! TOBEPXHOCTH TTPU3MBI
47 [Tapamrenenunen, TpsIMOYTOJIbHBIN bubnuoreka [IOK
MapajieenuIen U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrojibHasi MUpaMHIa,
TPaHU U OCHOBaHUE MUPAMUJIbL;
48 OO0KOBas U MOJIHAS TOBEPXHOCTh Bubmmorexa [IOK
P https://m.edsoo.ru/fblcd0a5
MUpaMU/Ibl; IPaBUIIbHAS U
ycedu€HHas nupamMuaa
[IpaBusibHBIE MHOTOTPAHHUKHU:
MOHATHE MPABUIHHOTO
MHOTOI'paHHUKA; TPaBUIbHAS bubnuoreka [JOK
49
MpU3Ma U NpaBUIbLHAS TUPAMU/IA; https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS MHpPaMUIA
Y TIPaBWIBHBINA TETPadp; Kyo
[IpencraBienue o MpaBUIBHBIX
50 MHOTOTpaHHUKAX: OKTad Bu6mmorexa LIOK
P ' AP, https://m.edsoo.ru/a0fdd5bf
JOJIEKa’Ip U UKOCA3P.
CummeTpus B IpOCTPAHCTBE:
51 CUMMETpHUS OTHOCUTEIIBHO TOUKH, bubnmoreka [JOK

HpHMOfI, IUIOCKOCTH. DIIEMEHTBI
CUMMCTpPUHU B ITUpaMUIax,

https://m.edsoo.ru/b9e777d9
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mapajiiejicnmIieaax, rmpaBUjIbHbIX
MHOT'OrpaHHUKax

Briuncienue >iieMeHTOB

bubmmoreka [{OK

2 b
> MHOIOIPaHHIKOB: pEopa, https://m.edsoo.ru/6cdbecef
JarOHAJIH, yTITbI
[Tnomaas 60KOBOW MOBEPXHOCTH U
ITOJTHOW MTOBEPXHOCTH MPSMOMI
53 MPU3MBI, TJIOMIAh OCHOBAHUI bubnmorexa LOK
P ’ . ’ https://m.eds00.ru/37d84157
TeopeMa 0 G0KOBOM MOBEPXHOCTH
MPSIMOM TTPU3MBI
[Tmomaae 60KOBOM OBEPXHOCTH H
ITOBEPXHOCTH MTPABUIIBHON
54 MMUPaAMU/IBI, TEOPEMa O TIIOMIATH bubmmorexa [OK
P AP P mamt https://m.eds00.ru/5603e30b
OOKOBO MOBEPXHOCTH YCECUEHHOM
MTUPAMUTBI
55 KonTtponpHas padoTa o teme bubnuoreka [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [JOK
> Honsite 06 06bEue https://m.edso0.ru/7ad0020b
N bubnuoreka [JOK
> O0bEm mupani bt https://m.eds00.ru/235171b3
N bubnuoreka [JOK
>8 O0bEm mupani bt https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
> OObem mipamu et https://m.eds00.ru/79¢10312
n bubmuoreka [JOK
00 O6bEm mupani bt https://m.edsoo.ru/2faadc3f
61 OO0BEM TTPU3MBI Bubmiorexa IOK

https://m.edso0.ru/79853608
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bubmuoreka [JOK

62 O0bEm npu3vbl 1 https://m.eds00.ru/1e053890
. bubnuorexa [JOK
63 OObEM MpH3MEI 1 https://m.edso0.ru/482d3f51
64 KonTtposnsHas paboTa o teme 1 bubmmoreka [IOK
"OOBEMBI MHOTOTPAaHHHUKOB" https://m.edsoo0.ru/28a6573c
[ToBTOpEHue, 060061EeHNE
65 cUCTEMaTU3alus 3HAHUMN. 1 bubnuorexa [JOK
[Toctpoenune ceueHuit B https://m.edso0.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHME, 0600IIEHNE
CHCTEeMaTH3aI1s 3HAaHUH.
Brrunciienue paccTosIHUI: MEXKITY
66 JBYMSI TOYKAMH, OT TOYKH IO 1 bubmorexa LOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TJIOCKOCTH,
MEXTy CKPEITUBAIOITUMUCS
MPSMBIMH
bu6mmoreka [JOK
67 Hroropas koHTpoOJIbHAS paboTa 1 httos://m.eds00.ru/b9146bc0
[ToBTOpEHME, 0000IICHNE
CHUCTEMAaTU3AIUs 3HAHHH.,
BrluncieHue yriioB: MEx,
68 CermHBalomeHc;I Hp}Il\'/IHIZII'MI/I, 1 Bubmiorexa OK
N https://m.edso00.ru/56765e8b
MEXAY MPSIMOH U MIIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXITY
TJIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeET); IIOAalh HIOBEPXHOCTH 1 bubnmorexa LOK
p; p https://m.edso0.ru/0341bc2b
cepbl
B3anmuoe pacnonoxenue cepsl

5 M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IJIOCKOCTH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuapuyeckas MoBEpXHOCTD,

4 00pasyromue MUJIHHIPUICCKOM 1 bubnuoreka [JOK
MOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
UMIMHAPUYECKON TOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3ymoIias 1 och; 1 bubnunoreka [JOK
IUIoIIaas OOKOBOM U ITOJIHON https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3o0paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nuinuuapa.

5 Ceuennst nuuHApa (TIOCKOCTHIO, 1 bubmuoreka [JOK

napayuienbHON WITN
MEePIEeHIUKYIIPHON OCU
WIHH]IPA)

https://m.edsoo0.ru/016e25eb
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Konnueckas noBEpXHOCTb,
o0Opa3yrIne KOHUIeCKOU

bubmmoreka [{OK

! IIOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOU MOBEPXHOCTH
Konyc: ocHoBaHNE U BEPIINHA,

8 06pa};y}0ma51 1 OCb; nnopmazu, brmmorexa [TOK

N . https://m.edso0.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTU
VYceu€Hnsiil KoHyC: 00pa3 ue u
9 BBICOTA; OCHOBaIZI/ISI " goxz}:i bubmorexa HOK
’ https://m.edsoo0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnuoreka [IOK
MapajieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIIEH yepes
BEPIINHY)

1 KomOunarus Ten BpamieHus u bubnuoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OMMCaHHbIN

12 okoJio cepsl; chepa, BIUcaHHAs B bubnunoreka [JOK
MHOTOTI'PaHHUK WM B TEJIO https://m.edso00.ru/0b136158
BpaIleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBa 0OBEMOB TEI https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O6bem unHHApa, KoHycCa https://m.edso0.ru/5513d87b
15 O06bEM mapa u miaomaas chepbl Bubmmorexa LIOK

https://m.edsoo.ru/d189bde2



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

[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHOoLIEHUS MCXKAY IIo1magsaMu

bubmmoreka [{OK

16
MMOBEPXHOCTEH, 00BEMAMHU https://m.edsoo.ru/810cfleb
0J00HBIX Tell
KonTpoabHadg padora 1o rTeMam
17 "Ten’f Bpa erm" u "O0BeMBI bubnmorexa LOK
" patt https://m.edso0.ru/4a33a8ab
TN
18 BexTop Ha miockocTy U B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BEIYUTAaHUE BEKTOPOB bubmorexa HOK
P https://m.edsoo.ru/23f4f089
20 VYMHOKEHNE BEKTOPA Ha YHCIIO bubmorexa LOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMILUIaHAPHBIM BEKTOPaM bubmorexa LOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapasmienenunena
Pemienne 3a1a4, CBsI3aHHBIX C
22 IPUMEHEHUEM IIPABIII JEHUCTBUHN C Eubmaorexa HOK
P p A https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIA METO
23 il I/IpiI_HGHI/II/I FCOMef NYECKUX ! Bubmiorexa TOK
PP p https://m.edsoo.ru/d3alfe30
3a1ay4
[IpsmoyronpHas cucreMa
KOOPIMHAT B IPOCTPAHCTBE.
P poctp bubmuoreka [JOK
24 Koopaunats! BekTopa.

[Ipocreiimme 3anaun B
KOOpAMHATaxX

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/810cf1eb
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YTroJ1 MeXK 1y BEKTOpPAMH.

bubmuoreka [JOK

25 CKallApHOE IPOH3BECHHC https://m.edsoo.ru/725effc4
BEKTOPOB

26 Beruncnenue yriioB Mexuy bubnuorexa [JOK
MPSAMBIMU U TTIOCKOCTSMU https://m.edsoo.ru/8efbe78e
KonTponsHas pabora no teme

27 "BeKkTophl ¥ KOOpAHATHI B brommorexa [OK

. https://m.edsoo0.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEeHuE, 0600IICHNE U

28 CHUCTEeMaTH3alrs 3HaHU. bubmuorexa [JOK
OcHoBHbI€ (HUTYpBI, PAKTHI, https://m.edso0.ru/1780ba5d
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHue, 0600IICHNE 1

29 CHCTEMAaTH3aLMs 3HAHUIA. bubmuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edso00.ru/078cd184
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHUE, 0600IICHNE 1

30 cUCTeMaTH3alMs 3HaHui. 3agaun bubnmuoreka [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEHUE, 0000IICHNE 1

31 cUcTeMaTH3alys 3HaHUM. 3a1auun bubmuoreka [JOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
penieHus
[ToBTOpEHue, 0600ImEeHNE U

39 cUCTEMaTHU3aIus 3HAaHUM. bubnunoreka [JOK

OcHoBHBIE (UTYpPHI, aKTHI,
TEOpPEMBI Kypca CTepeOMeTpUu

https://m.edsoo.ru/74b2ad91
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bubmuoreka [JOK

33 Hrorosas ronTponbHas padota ! https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHUE, 0000IICHNE U 1 bubnmoreka [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC
Koxn .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM IPOrPaMMBbl CpeHEro 001ero 00pa3oBaHusA
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [IpuMeHsTh aKCHOMBI CTEPEOMETPHUHU U CIIEJCTBUS U3 HUX IIPU PELICHUN
' reOMETPUUECKUX 33/1a4
-3 OnepupoBaTh MOHATUSIMH: NAPaUIETBHOCTh M MEPIEHIUKYISIPHOCTD
' MPSIMBIX U INTIOCKOCTEN
-4 KnaccupunupoBaTs B3aMHOE pacloyIoKEeHUE MPSAMBIX U INIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATHAMHU: ABYTPAHHBINA YTOJI, TPAHU JIBYTPAHHOTO YIia,
7.5 peOpo  ABYrpaHHOTO yrja, JMHEHHBIH Yroa JBYIpaHHOIO yria,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh MOHATUSAMU: MHOTOI'PAHHUK, BBIMYKJIBIH U HEBBITYKJIbIHA
7.6 MHOT'OI'paHHUK, 3JIEMEHTBI MHOT'OI'paHHMKA, IPaBUJIbHBIN
MHOTOI'PaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BUJbI MHOT'OI'DAaHHHMKOB (IMpamMujaa, Ipu3Ma,
. IpSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
-8 Ki1accupuKay  (BBINYKJIbIE W HEBBINYKJIble  MHOTOTPAHHHKH,
' IPABWIbHbIE MHOTOIPAHHUKH, TPSAMBIE M HAKIOHHBIE IIPU3MBI,
HapasiesIeUIe/IbI)
29 OnepupoBaTb  NOHATHAMM:  CEKyllas  IUIOCKOCTb,  CEUYCHHE
' MHOTOTPaHHUKOB
210 OOBSACHATH TNPHUHLUHUIBI MOCTPOSHHUS] CEYEHUH MHOTOTPaHHUKOB,

HCIIO0JIB3Ys MCTOJ CJICAOB




7.11

Crpoutb ceyeHHs] MHOIOTPAHHHUKOB METOJOM CJIEJIOB, BBINIOJIHSTH
(BBIHOCHBIE) IUJIOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Buj cBepxy, COOKy, CHU3Y

7.12

Pemate 3aa4i Ha HaXOXJICHUC I'COMCTPUICCKHUX BCJIMYUH I10 06pa311aM
WKW aJirOpuTMaM, MPUMCHAA N3BCCTHBLIC AHAIMTHYCCKHUEC MCTOABI IIpH
pPeIICHUU CTAHAAPTHBIX MAaTEMAaTUUYCCKUX 3aaa4 Ha BbIYUCICHUC
paCCTOﬂHI/Iﬁ MCKAY ABYMA TOYKaMH, OT TOUYKHU OO HpﬂMOﬁ, OT TOYKH OO

IIJIOCKOCTH, MCKAY CKPCIIUBAOIUMHUCA IMPAMBIMHA

7.13

Pemats 3a1aun Ha HaX0XkA€HUE FT€OMETPUUECKHUX BEJTMYHH 10 00pa3iam
WY QITOPUTMAaM, NMPUMEHSSI W3BECTHBIE AHAIMTUYECKAE METOIbI IIPU
pEelIeHNN CTaHAAPTHBIX MAaTEMATHYECKUX 3a/1a4 Ha BBIYMCIICHHE YIJIOB
MEXKy CKPELIUBAOIIMMUCS NPSIMBIMH, MEXIY NPSIMOU U IIOCKOCTBIO,

MCKAY MIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IMJIOLIAAM TIOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, mnHMpamMuga) C  NOpUMEHeHHeM  (opMyl,  BBIYUCIHSATH
COOTHOILEHUS MKy IUIOIIASIMU IOBEPXHOCTEH, 00bEMaMU 10 T00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHIATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HWHGOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (PUrypax, MpPeACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTh reoMeTpudeckue GaKThl Ui PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJaraluX HECKOJIbKO IIaroB PEUICHHs, €CIU YCIOBHS

MPUMEHEHHUS 33JIaHbl B ABHOH opme

7.18

[IpumensaTh mpocTeilline NporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBI MpPH PEIICHUH CTEPEeOMETPUUYECKUX

3aaa4

7.19

HpI/IBOI[I/ITL IMPpUMEPLI MATECMATHYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpoOac U

JKU3HH, pACIIO3HABATDH IPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsATH TOJY4YEHHBIE 3HAHMS HA MPAKTUKE: aHAIU3MPOBATH
peaJIbHbIE CUTYallUH M TNPUMEHATh HW3YYEHHBIE IMOHATHS B IIPOLIECCE
MOMCKA pEeIIeHUs] MaTeMaTHYecKH CQOPMYIUPOBAHHONH MpPOOIEMBI,
MOJIENIMPOBATh PEAJIbHBIE CUTYAllUH HA SI3bIKE T€OMETPUH, UCCIIEOBATh

MNOCTPOCHHBIC MOJCIIN C UCIIOJIb30OBAHHUEM I'COMCTPUICCKUX MMOHATUM U




TeopeM, arrmapara anreOpbl, penarh MPaKTUYECKUE 3a/Ia4H, CBS3aHHBIC

C HAXOKACHUECM I'COMCTPHUICCKUX BCIIMYUH

11 KIIACC
Kon .
IIpoBepsiemble MpeaIMeTHbIE Pe3yIbTATHI 0CBOEHHS 0CHOBHOI
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OmnepupoBaThb MOHATUSIMHU: WIAHAPUIECKast MIOBEPXHOCTH,
6.1 oOpasyromue OWIHHAPUIECKON TMOBEPXHOCTH, HWIMHID, KOHHYECKAs
' MOBEPXHOCTh, O0Opa3ylome KOHWYECKOH TIOBEPXHOCTH, KOHYC,
chepudeckas MoBepXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATH CIOCOOBI MOJTYYSHHUS TEJT BPALICHUS
6.4 KrnaccudummpoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHSATHSAMH: IIAPOBOW CETMEHT, OCHOBaHHE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBaHHUE IIaPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbraucare 00bEMBI M TUIOMAAM TIOBEPXHOCTEH TeNl BpPAIICHUS,
' T€OMETPUIECKUX TEJI C IPUMEHEHUEM (popMyI
OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B cdepy H
6.7 ONIMCaHHBIN OKO0JIO cdepbl, cepa, BOUCAaHHAS B MHOTOIPAaHHUK HIIH
TEJIO BPAIICHUS
6.8 BbIYMCIATE  COOTHOIICHHWST MEKAY IUIONIAIMH  MOBEPXHOCTEH U
. 00BEMaMHU ITOJOOHBIX TEN
6.9 N306paxxats n3yyaemble (GUTYpbl OT PyKH U C IPUMEHEHUEM IPOCTBIX
. YepTEKHBIX UHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXHM M3 PHUCYHKOB MPOCTBIX
6.10 00BEMHBIX (QUTyp: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tel
BpalllCHUS
W3BnekaTh, MHTEPIPETUPOBATh U NPEOOpPa30BHIBATh MHPOPMALIUIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha

yepTexax U pUCyHKax




6.12

[TpumeHnsTh reoMmeTpudecKkre (GaKThl I PEHICHUS CTEPEOMETPHUYECKIX
3a/1a4, MPEAINONAralluX HECKOJIBKO IIArOB PEIICHUA, €CIIH YCIOBHS

IPUMCHEHHUS 33JIaHbI B SBHOU (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe I[GI\/JICTBI/UI CJIOKCHHA BCKTOPOB, BLIYUTAHUA BCKTOPOB U
YMHOKCHUA BCKTOpa HA 4UCIIO, 06”I)$ICH$ITI>, KakKMMH CBOMCTBAMH OHH

oOazmaroT

6.15

[IpumeHsaTh NpaBUiIO NapajuieIenune1a Ipy CI0KEHUH BEKTOPOB

6.16

Ol'IepI/IpOBaTI) MOHATUAMU: JCKAPTOBbBI KOOPAMHATBI B IPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, paBCHCTBO BEKTOPOB, KOOPAWHATBLI BEKTOPA,
yroia MCEXJAy BEKTOpaMH, CKaJlApHOC MPOU3BCACHNUEC BCKTOPOB,

KOJIJIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPEI

6.17

Haxomuts cymMMy BEKTOpOB M MPOU3BEIEHHE BEKTOpA HA YUCIO, YrOJ
MEXAYy BEKTOPaMHM, CKaJIspPHOE MPOU3BEIEHHUE, PACKIaIbIBaTh BEKTOP

10 IBYM HEKOJIJIMHCAPHBIM BEKTOpaM

6.18

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHUCTEME KOOPIMHAT

6.19

Pemate mpocTeiiliue reoMeTpUuYecKHME 3aJayd  Ha IPUMEHEHUE

BCKTOPHO-KOOPAWHATHOTO METOda

6.20

Pemats 3aa4ud Ha JO0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOIIICHUH U
HaX0XXIACHUEC T'COMETPUICCKHUX BEJINYHH I10 o6pa3uaM HJIK aJITOpUTMaM,
IIPUMCEHAA HU3BECTHBIC MCTOJbI IIpu pE€UICHUA CTaHAAPTHBIX

MaTEeMaTHYCCKUX 3aaa4

6.21

[TpumensTh mpocTeline MNporpaMMHbIE CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMbl IPU PEIICHUH CTEPEOMETPHUECKUX

3a1a4

6.22

HpI/IBO,Z[I/ITL IIPpUMCEPBLI MAaTEMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUPOJC U

JKU3HH, pACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOJyYeHHBIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATH
pEalIbHbIE CUTyallUM W NPUMEHATh HW3YYEHHBIE MOHATHS B IIpoliecce
IIOMCKA PpELIeHUs MaTeMaTHYecku c(hopMyIHMpoBaHHON MpoOIeMBl,
MOJIETIUPOBATh peajbHbIE CUTYallMH HA A3bIKE TEOMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENH C UCIOJIB30BAHUEM F€OMETPUUECKUX TIOHITHH U
TeopeM, anmnapaTa anreOpsl, pelarh NpakKTUYeCKHe 3a/1a41, CBI3aHHbIE

C HAXOKIACHUCM I'€COMCTPHUICCKUX BCIIMYUH




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATHS CTepeoMeTpuH. Touka, mpsiMas, MIOCKOCTh, MPOCTPAHCTBO.
[lonsiTve 00 aKcHMOMAaTHYECKOM  IOCTPOEHMHM  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe pacnosiokeHue TOpsMBIX B MPOCTPAHCTBE:  IMepeceKarol[uecs,
MapajuiebHbIE W CKpeIIUBAIOIIMecs TMpsMble. [lapamienbHOCTh TPSMBIX |
IJIOCKOCTEH B MPOCTPAHCTBE: TapajljIebHBIE TMpSMBIE B IPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSIMBIX, MapaUIeTbHOCTh MPSIMON U IUIOCKOCTU. YTJBI C
COHAINpPABJICHHBIMH CTOPOHAMH, YroJl MEXIy MpsIMBIMU B TPOCTPAHCTBE.
[TapannensHOCTH TJIOCKOCTEI: napasuieibHbIe MJIOCKOCTH, CBOMCTBA
napajuieTbHbIX  TIockocTei. [IpocTeitmme mnpocTpaHCTBEeHHBIE (QUTYpBl Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesIeuIe]l, IOCTPOCHUE CEYCHU I

7.3

[lepnieHIUKYIAPHOCTh MPSIMOW M IUIOCKOCTH: MEPIEHIUKYISPHbIE NpSIMbIE B
IPOCTPAHCTBE, MpsMble MapajulebHble U TEPHEHIUKYIApPHbIE K IUIOCKOCTH,
OpU3HAK MEPIeHIUKYIIPHOCTH NpPsIMOM M IJIOCKOCTHU, TeopemMa O NpAMOit
NEPIECHIUKYISIPHON MIOCKOCTH. YTUIBI B IMPOCTPAHCTBE: YroJl MEXIy MpsMOil U
IUIOCKOCTBIO, JBYIPAaHHBIM  Yroj, JIMHEWHBIM Yroja JABYIpaHHOTO  yrIiia.
[lepnienuKynap ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSHUE
OT IPSIMOM JI0 TUWIOCKOCTH, MPOEKIUs PUTyphI Ha IIOCKOCTh. [lepneHInKyIapHOCTb
IUIOCKOCTEH: MpHU3HAK MEepHEeHANKYISIPHOCTH JIBYX IIockocTel. TeopeMa o TpEx

MEPINCHAUKYIIApax

7.4

Ilonsatue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOTOI'PDAHHHKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOTOI'paHHUKH, pa3BépTKa MHOT'OI'pPaHHUKA. HpI/ISMaZ N-yroabHas
ImpusMa, rpaid 1 OCHOBaHUS IMPU3MBI, IIpAMast U HAKIIOHHA IIPU3MBI, OokoBas u
IoJjHas MMOBEPXHOCTH IMPU3MBI. Hapannenennne,u, HpﬁMOerJ'ILHLIfI
apajuiejcnuiea u €ro CBOICTBA. HI/IpaMI/IIlaI N-yrojbHas NHUpaMHULa, TPaHU U
OCHOBAHHUC MUpPaMUHLI, OOKOBas ¥ MOJIHAS NOBCPXHOCTh MUPAMHUJELI, IIpABUJIbHAA U

yceqéHHaﬂ nupaMujia. DIIEMEHTBI nNpu3Mbl "W  MHAPAMUIBI. HpaBI/IJ'ILHLIC




MHOTOTPAaHHUKU: TIOHATUE MPABUIBHOIO MHOIOI'PAaHHUKA, MpPAaBUJIbHAS NPU3Ma U
IpaBUJIbHAsI NUpaMHJa, IpaBUIIbHAs TPEYroJibHas NUpaMHUIa W IPaBUJIbHBIN
TeTpa’ap, KyO. [IpencraBneHwe O NpPaBHIBHBIX MHOTOTPAHHHMKAX: OKTadIp,

nojaexadip U ukocadapyrue CedeHus: pu3Mbl U TUPAMUIBI

7.5

CI/IMMeTpI/ISI B IPOCTPAHCTBE: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, Hp?[MOfI,
IIJIOCKOCTH. DJeMEHThI CUMMCETpPUU B nupamMujiax, napauiCiIclmicaax,

IMPpaBUJIbHBIX MHOT'OI'paHHUKaAX

7.6

Borunicnenue 31eMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHanu, yrisl. [lmomansb
OOKOBOM TIOBEPXHOCTH M IMIOJIHOM TMOBEPXHOCTH MPSAMOW MPHU3MBL, IUIOLIA/b
OCHOBAaHUH, TeopeMa 0 O0KOBOI MOBEPXHOCTH MpsIMOM npu3Msl. [1nomans 0oxoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH NPABWUIBHOW NHpamMuIbl, TEOpeMa O IUIOLIAIU

yceuénHoil nupamuabl. [lonstue 06 06béme. OObEM TUPAMUIBI, TPU3MBI

1.7

[Tomobnpie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXKAY  IUIOMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMM MTOTOOHBIX TEI

11 KIJACC

Kox

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, OOpa3yrolIMe IMIMHIPUYECKON MOBEPXHOCTH,
OCb IWIMHApPUYECKOW moBepxHOoCcTH. LunmHnap: ocHoBaHus u  OGokoBas

IMOBEPXHOCTD, 06pa3y10ma;1 H OCh, IIOmMIaab OOKOBOH M MOJIHOM IMOBCPXHOCTH

6.2

Konunueckass moBepXHOCTb, OOpa3yoline KOHHYECKOW TOBEPXHOCTH, OCh U
BEpILMHA KOHMYECKOH moBepxHOCTH. KoHyc: ocHOBaHUe U BepinHa, 00pa3yrolas
U OCh, IUIOMAAb OOKOBOM M TIOJHOW TIOBEPXHOCTH. YCEUEHHBI KOHYC:

06pa3yI0mHe X BbBICOTA, OCHOBAHHA U OoKOBas IOBCPXHOCTb

6.3

Cdepa u map: nentp, paauyc, AMaMeTp, IUIOLIAAb MOBEPXHOCTH chepbl. Bzanmuoe

PpacCIIOJIOKCHHUEC C(bepLI " IINIIOCKOCTH, KacaTCJIbHasd INJIOCKOCTb K C(pepe, Iiomanab

cdepsl

6.4

I/I3o6pa>KeHHe TCJI BpallICHUA Ha TIJIOCKOCTH. Pa33épTKa OUJIIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUSA W MHOI'OI'PAaHHUKOB. MHOFOFpaHHI/IK, ONYCaHHBIN

OKOJIO C(I)epLI, C(bepa, BIIMCAHHAsd B MHOTOT'PAHHUK, WJIX TCJIO BpalllCHUA

6.6

[Tousitne 06 06béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajuiesienumeaa u cieactsus u3 He€. OO0bEM IMIMHIpA,

KoHyca. O0BEM 1apa u miomaab chepsl




[MogoGuple Tema B mpoctpaHcTBe. COOTHOMICHHS] MEXAY  IUIOMIQISMHU

o7 MOBEPXHOCTEH, 00bEMaMH IOJOOHBIX Tel
6.8 Ceuenus nmianHApa (MapauiesibHO U MEPHEHIUKYJISIPHO OCH), CEYEHHUs KOHYca
' (mapanienbHOE OCHOBAHUIO U IPOXOSIILEe Yepe3 BEPIINHY), CEUEHHUs LIapa
Bextop Ha miockoctu U B mpocTpaHcTBe. CII0KEHHE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOK€EHHE BEKTOpa Ha yKciio. Pa3znoxeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
' BekTopaM. [lpaBmwiio mnapamienenunena. Pemenue 3amad, CBS3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JEHUCTBUIN C BEKTOpaMU
[IpssmoyronpHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
6.10 [Ipocreiimme 3amaun B KOOpAWHATaxX. YToJl MexAy BekTopamMu. CkaisipHOe

MMPOU3BCACHUC BECKTOPOB. Brrunciaenne YIJI0B MEXKAY IMPAMBIMH U IINIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METOJI ITPH PEIIEHUH FEOMETPUYECKUX 3a]a




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUSI K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

Bragenne meTomamMu JT0Ka3aTeNbCTB, AITOPUTMAMH PEIICHUS 3aj1ad,
yMeHue (opMynupoBaTh M ONEPUPOBATH MOHITUSIMH: OIPEIEIICHUE,
aKCHoOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, NMPH3HAK, JTOKA3aTEIbCTBO,
PaBHOCHUIBHBIE (OpMyIUPOBKY; IIPUMEHATH UX; yMEHUE
dbopmynupoBaTh 00paTHOE H TMPOTHBOTIOJIONKHOE YTBEPKIACHHE,
NPUBOJUTL IIPUMEPBl M  KOHTPIPUMEPBI, HCIOIb30BaTh METOJ
MaTeMaTU4YEeCKOU HUHAYKOHUHU; IIPOBOJUTH NOKA3aTCIBHBIC PACCYKIACHUA
npu pPEeIICHNUA 3aJa4, OLCHUBATH JIOTUYCCKYTO IpaBUIIBHOCTH
pacCyKJIeHHI; yMEHHE OIepHUpPOBATh TOHATHSIMH: MHOXECTBO,
TIOJIMHOKECTBO, OTEPAIlU HaJl MHOYKECTBAMHU; YMEHHUE UCIIOJIb30BaTh
TEOPETHKO-MHO)KECTBEHHBIN  ammapar sl ONHCAHUs  peajbHbBIX
NPOIIECCOB W SIBJICHUI W NPH PEUICHUU 3a/1a4, B TOM YHCJIEC U3 JIPYTUX
y4eOHBIX IPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUAMU: Tpad, CBIZHBIN
rpad, nepeBo, NHKI, Trpad Ha IJIOCKOCTH, YMCHHE 3a1aBaTh U
OTIHMCBIBATH TPadbl Pa3TUYHBIMU CIIOCOOAMM; UCTIONB30BATh TPadbl PU

PEIICHNH 3a1a4

YMeHue ONICpUpPOBATH MOHATHAMU: HATYPAJIBHOC YUCIIO, LEJIOC YUCIIO,
CTCIICHD C LICJIBIM IIOKA3aTCJIEM, KOPCHb HaTypaHbHOﬁ CTCIICHH, CTCIICHD
C palUMOHAJIBbHBIM  IIOKAa3aTCJICM, CTCIICHb C JIECTBUTEIILHBIM
IIOKAa3aTcCJICM, norapmbM quciia, CHHYC, KOCHUHYC HU TaHI'CHC
IMPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOAYJI, pallMOHAJIBHOC 4YHCIIO,
HUppanuoOHaJIbHOC qucCio, MHOKECTBaA HAaTypaJbHBIX, OCIBbIX,
pannOHAJIbHBIX, JIECTBUTEIIBHBIX quceisl; YMCHUC HUCIIOJIb30BATb
IMPU3HAKH OCIIMMOCTH, HalMEHBIINH O6H.IPII>1 JACINUTCIIb U HAUMCHBIICC
o61uee KpaTHOC, AJITOPUTM EBknuna IIpu pCUHICHUU 3aa4Y, 3HAKOMCTBO
C PpPAa3jiIMYHbIMU TO3WHOUOHHBIMH CHCTCMAaMH CYHCJIICHHUA, YMCHUC
BBITIOJIHATh BBIYMCIICHUE 3HAYCHUH U HpCO6pa3OBaHI/IH BLIpa)KeHI/Iﬁ Cco

CTCIICHAMUA U JIOFapI/I(bMaMI/I, Hp606p8.30BaHI/ISI )IpOGHO-paI_II/IOHaJIBHBIX




BBIPAKEHUI; YMEHUE ONEPUPOBATH MOHATHAMU: IOCIIEN0BATEIBHOCTD,
apupmeTHuecKas ~ Tporpeccusi,  IeOMETpHuYecKas  Iporpeccus,
OeckoHeuHO yOBIBaloIasi TeOMETpUYEecKas MPOrpecchs; yMEHHe
3a/aBaTh  IOCJIEJOBATEIIbHOCTH, B TOM YHCIE€ C IOMOUIbIO
PeKyppeHTHBIX  (OpMyJd; YMEHHE  ONEpPHpPOBATh  IOHATHSIMH:
KOMIUIEKCHOE YHCIIO0, CONPSDKEHHBIE KOMILIEKCHBIE YMCIA, MOAYIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (opMa 3aIiCH KOMITJIEKCHBIX YHCET
(reomeTpuyeckas, TPUTOHOMETpPUYECKas M airedpanyeckas), yMeETb
IPOU3BOJIUTH apu(MeTndecKue AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIaMHU;
OPUBOJUTH  TNPUMEPHI  KCIOJB30BAaHUS  KOMIUIEKCHBIX  YHCEIl;
OTepUpOBaTh TMOHATHUAMHU: MaTpuna 2X2 u 3x3, omnpenenuTenb

MAaTPHIIbI, TEOMETPUIECKUN CMBICIT OTIPEICTUTEISI

YMeHue onepupoBaTh NOHATUSIMU: pallMOHAIbHbBIE, UpPAIlOHATIbHbIE,
MoKa3aTeabHble, CTETIEHHbIE, JJorapu(pMUuecKrue, TPUrOHOMETPUUYECKHE
yYpaBHEHUS M HEPABEHCTBA, HUX CHCTEMbl; yMEHHE OIEpPHpPOBAThH
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHUN W HEPABEHCTB, PAaBHOCUIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE pellaTh YypaBHEHMS,
HEpPaBEHCTBA M CHCTEMBI C MOMOULIBIO PA3MYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPAaBEHCTBA W CHCTEMbl C IIapaMEeTPOM; IPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, X CUCTEMBI JUIsl PELICHUS] MAaTEMAaTUYECKUX

3a/laq U 3aJia4 U3 pa3JIMIHbIX o0Onacreit HAayKU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MNOHATUAMM: (YHKLHSA, YETHOCTb (DYHKLHUH,
HEepUOIMYHOCTh (DYHKLINHU, OFPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
(GyHKIUY, SKCTpEeMYyM (YHKIUHU, HanOoJIbllIee 1 HauMEHbIlIee 3HAUCHUS
(GYHKIUMM Ha MPOMEXKYTKE, HenpepbiBHAs (DYyHKIMSA, aCHMIITOTHI
rpa¢puka (yHKUMH, @epBas M BTOpas MpPOU3BOJAHAS (YHKLHUH,
reoMeTpUYecKuil 1 (pU3MUECKUIl CMBICI IPOU3BOIHOM, TepBoOOpa3Has,
ONpe/eNEHHBI HMHTErpall; YMEHUE HaXOAWUTh acCHUMITOTHI TIpaduka
(GYHKIIUM; YyMEHHE BBIYUCIATH MPOM3BOJHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMIIO3ULIMHU (YHKUUH, HAXOJUTh YpaBHEHHE KacaTeIbHOU
K TpaduKy (YHKIUHN; YMEHHE HaXOIUTh MPOU3BOJIHBIE 3JIEMEHTaPHBIX
(GyHKIMI; yMEHHE HUCMOJIb30BATh MPOU3BOJHYIO ISl HCCIEIO0BAaHUS
byHKIMI, HAXOIUTh HAMOOJIBIINE U HAMMEHBIINE 3HaYeHUs (YHKIIHIA;
CTpPOUTh TIpaUKd MHOTOUWIEHOB C HCIOJIb30BAHMEM armapara

MAaTCMaTUUICCKOTO aHaJIn3a; IPUMCHATDH MIPOU3BOAHYO U HAXOKIACHU




HAaWIy4yllero pELICHHUs B IPUKIAAHBIX, B TOM 4YHUCJIE COLUAIBHO-
HKOHOMHYECKUX M (PU3NYECKUX 33a]auax; HAXOIUTh IJIOMAIN U 00BEMBI
¢ury ¢ momMoImp0 UHTErpaia; MPUBOIUTH TPUMEPHl MATEMaTHIECKOTO

MOJICIUPOBAHMS ¢ IOMOIIBIO AU HepeHITHaTBHBIX YPaBHEHHHA

YMeHue omnepupoBaTh NOHATHUSAMH: Tpapuk (yHKIUH, oOpaTHas
GyHKIMSA, KOMIO3UIUS GYHKUWH, JTUHEHHAs QyHKIMS, KBaApaTUIHAS
¢GyHKIMSA,  pauMoOHaNbHAs — (QYHKIHS,  CTENEHHAas  (QYHKIUS,
TpUrOHOMEeTpHueckne (yHKIUU, OOpaTHbIE TPUTOHOMETPUUYECKUE
¢GyHKIMM, TOKa3zaTelbHas W Jorapupmuyeckas (QyHKUHUU; yMEHHE
CTpOUTh T'paUKU U3YyYEHHBIX (PYHKIMM, BBIIOJHATH MpeoOpa3oBaHUs
rpadukoB (GyHKIMHA, UCTIONB30BaTh rPpaQUKU JUIsl U3yUEHUS TPOLIECCOB
Y 3aBUCUMOCTEH, NP PEIIeHUH 3a/1a4 U3 APYTrUX y4EOHBIX IPEIMETOB
W 3aJa4 M3 peajbHOM >KM3HH; BBIpaXXaThb (hopMylaMu 3aBUCHUMOCTH
MEeXAy BEeIMUYMHAMU; UCIOJIb30BaTh CBOMCTBA U rpaUKN PYHKIUN JyIs
pelieHus ypaBHEHH, HEpaBeHCTB U 3a/1a4 ¢ MapaMeTpaMu; U300paxkaThb
Ha KOOPAWHATHOM IUIOCKOCTM MHOXKECTBA PEHICHUM YpaBHEHHIA,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3a/layd Pa3HBIX TUIOB (B TOM YHUCIE Ha
IPOLEHTHI, 0T U YacTH, Ha JABIKEHUE, paboTy, CTOMMOCTH TOBAPOB U
yCIyT, HaJIOTH, 3a]]a4d U3 00JIaCTH yIIPABICHUS TUUYHBIMHU U CEMEHHBIMU
¢buHaHCaMM); COCTaBJIATh BBIPAKECHUS, YpaBHEHUs, HEPABEHCTBA U UX
CUCTEMBI TI0 YCJIOBHIO 33/1a4H, UCCIIE0BATh MOJyYEHHOE PEIICHUE U
OIICHUBATh MPaBAOINOJI0OHOCTh PE3yJIbTaTOB; YMEHUE MOJEIUPOBATH
pealibHbIe CUTYyallMu Ha SI3bIKE MATEMAaTHUKH, COCTaBISTh BBIPAKEHUS,
yYpaBHEHHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3ajayH,
UCCIIeIOBaTh MOCTPOCHHBIE MOJIENM C MCIOJIb30BAaHUEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOTYYCHHBIN pPe3yIbTaT

YMeHue omnepupoBaTh IOHATUSAMH: cpelHee apudmeTnueckoe,
Me/nuaHa, HauOoJIblllee U HaMMEHbIIee 3HAYSHUs, Pa3Max, JUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOrO HaboOpa; yMEHHE H3BIEKaTb,
UHTEpHpPeTHpOBaTh MH(OpMAIMIO, NPEACTAaBICHHYI0 B TaOIUIax, Ha
quarpaMmmax, rpagukax, OTpakarollylo CBOMCTBA peabHBIX MTPOLECCOB
U SBJCHUH; NPEACTaBIATh HHPOPMALMIO C TOMOLIbIO0 TaOIUIl |
qyarpamM; MCCI€A0BaTh CTAaTUCTHUUYECKUE JAaHHBIE, B TOM 4YHCIE C

MNPUMCHCHUCM T paq)nqecxnx MCTOAOB M JJICKTPOHHBIX CPCACTB,




rpa(pnqecxn ncciacagoBatb COBMECCTHBIC Ha6JIIOIICHI/I$I C IIOMOIIIBIO

JyarpaMM pacCeUBaHUs U JIMHEWHOW perpeccuu

YMeHHe OmnepupoBaTh MNOHATHAMU: CIIy4alHBIA OIBIT U CIIy4ailHOE
COOBbITHE, BEPOATHOCTb CIY4alHOIO COOBITHS; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUUecKUX METOJIOB; MPUMEHSThH
(GOpMYIBI CIOKEHUS U YMHOXEHHsI BEPOSITHOCTEH, (DOpMYITy MOITHOMN
BEpOSITHOCTH, GopMyny bepHymin, KoMOWHATOpHBICE (AKTBI U
(GopMyJibl; OLIEHMBAThb BEPOSATHOCTH pEAJbHBIX COOBITHI; yMEHHE
ONIEPUPOBATh MOHATHAMU: CllydaliHas BEJIUYMHA, PpaCIpEACIICHUE
BEpPOSATHOCTEN, MATEMATUYECKOE OKUJAHUE, TUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHUE CIIy4alHOM BENWYMHBI, (YHKIUHM pacrnpeneieHus Hu
IJIOTHOCTH  PAaBHOMEPHOTO,  IIOKA3aTEIbHOTO W HOPMAaJIbHOTO
pacupeneneHnii; yMEHUE HCIIOJb30BAaTh  CBOWCTBA  M3YYEHHBIX
pactpeneneHnii s peleHns 3a/1a4; 3HAKOMCTBO C MOHATHIMU: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBAHUM; YyMEHHE
IPUBOANUTh TPUMEPHl MpPOSBICHHUA 3aKOHa OOJbIIMX 4YHCENT B
NPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHUE OIEPUPOBATH
HNOHATHAMM: COYETAaHHME, IIEPECTAHOBKA, YHCIO COYETAHHUH, YHUCIIO
NepecTaHoBOK; OMHOM HbroTOHA; yMEHHE NPUMEHATh KOMOMHATOPHbBIE
(GaxThl U pacCyXAEHUs A PELIeHMs 3a/1a4; OLECHUBATh BEPOATHOCTH
pealbHBIX  COOBITHH; COCTAaBJIATH BEPOSTHOCTHYIO MOJEIb U

UHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMeHue onepupoBaThb MNOHSATUSAMM: TOYKa, IMpsiMasi, I[JIOCKOCTb,
NPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA VyIiIa, IUIOCKHHA Yrod,
JIBYTPAHHBIA yroJl, TPEXTPAaHHBIA Yroj, CKPELIUBAIOLIUECS MpsMBbIE,
napauieTbHOCTh M MEPIEHIUKYIIPHOCTD MPSAMBIX U MIIOCKOCTEH, Yro
MEXIy MPSMBIMH, YrOJl MEXIY NPSIMOU U MIIOCKOCTHIO, YIOJl MEXIY
IJIOCKOCTSIMU, PACCTOSTHUE OT TOYKH J0 TJIOCKOCTH, PACCTOSTHUE MEKTY
NPSIMBIMHU, PAaCCTOSTHUE MEX]Y IJIOCKOCTSIMU;, YMEHHE MCIOJIb30BATh
OpU pelIeHUH 3a/ad H3ydeHHbIe (DaKThl M TEOpeMbl IIAaHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYXKAIOIIEr0 MHUpa; CTPOUTH
MaTE€MaTUYECKHE MOJENIU C TMOMOIIbI0 T€OMETPUUYECKUX MNOHATUN U

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMHW MPAKTUYCCKUC 3a/1a4n
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YMeHue onepupoBaTh HOHATHAMM: IUIONAAb GUTYpbI, 00BEM QUTYpHI,
MHOTOT'paHHHK, TPaBUIIbHBIH MHOTOTpPaHHUK, CEYeHHE MHOTOTDaHHUKA,

KyO, mapamienenunes, npusMa, nupamuza, (urypa ¥ HOBEPXHOCThb




BpallleHUs, LWIHHJIP, KOHYC, IIap, cdepa, miomanb cepsl, miomaib
MOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYyCa, MHIUHApPA, 00BEM Kyoa,
PSIMOYTOJIBHOTO TMapajuIeyenuIie/ia, MUPaMU/Ibl, IPU3MbI, [IHJIHH/PA,
KOHYyca, 1apa, pa3BépTKa MOBEPXHOCTH, CEUCHUS KOHYCAa U LIUIHH/PA,
napajyic/ibHble OCH WM OCHOBAaHHIO, CEUYCHHE IlIapa, IUIOCKOCTb,
Kacaromasics cdepsl, MWIMHAPA, KOHYCa; YMEHHUE CTPOHMTH CEUYCHHE
MHOTOIpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPBI ¥ IOBEPXHOCTH
BpalllcHHsI, WX CEYEHHUS, B TOM YHCIC C IMOMOIIBIO 3JIEKTPOHHBIX
CPE/CTB; YMEHHE NPUMEHSATh CBOWCTBA TE€OMETPUYECKUX (QHTY,
CaMOCTOSATEILHO (HOPMYITMPOBATh OMpPEACICHUST H3ydaeMbIX (GUryp,
BBIIBUTaTh THIIOTE3bI O CBOMCTBaX M TMPU3HAKAX TI'COMETPUUYECKHUX
¢buryp, 0OOCHOBBIBATh HJIM OIPOBEPraTh HX; YMCHHE MPOBOIUTH
kinaccuukaiuio (GUIyp 1O pasaMyHBIM - [IPU3HAKaM, BBITIOJIHATH

HeO6XO)II/IMBIe JAOIOJTHUTECIIBHBIC ITOCTPOCHUSA
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VYMmenne OINCpHUpOBaATh TMOHATHUAMU: JBMIKCHUC B TIPOCTPAHCTBE,
napaieNbHBINA MEPEHOC, CAMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MOA00Ms, TOMO00HBIE (HUTYpHI; yMEHHE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, apXUTEKTypE; UCIOIH30BATh ICOMETPUICCKUE OTHOIICHUS
NpU PEIICHUH 3a]1a4; HaXOJUTh T'€OMETPUYECKUE BEIMYUHBI (JUIHHA,
yroJi, IUIOMaAb, 0O0BEM) MpH pelICHUH 3a/a4 W3 JAPYTHX Y4eOHBIX
NIPEMETOB U U3 PEATIbHOM KU3HH, YMEHHE BBIUYUCIISITH TEOMETPUICCKUE
BEJIMYMHBI (IUIMHA, YTOJI, TUIOIAAb, 00BEM, TUIOIMIAAb MOBEPXHOCTH),
UCTIOJIb3Ysl U3YydeHHbIE (OPMYJIBI U METOJbI, B TOM YHCJIE: IUIOIIA/Ib
TIOBEPXHOCTH IMUPAMU/IBI, IPH3MBI, KOHYCA, IWINH/IPA, IUI0IAIb CHEpHI;
00bEM Ky0a, TPSMOYTOJIBHOTO MapaJlIeICuIe/a, THPAMHUIBI, TIPU3MBI,
WINHIPA, KOHYyca, Iapa; YMEHHE HAaXOJIWTh OTHOIICHHE OO0BEMOB

1o 1I00HBIX QUryp
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YMeHue  OmepupoBaTh  MOHSATHAMHU:  NPSMOYTOJbHAs  CHCTEMa
KOODPJHMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPJHHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOM3BEICHHE BEKTOPa HA YHCIIO, PA3JI0KEHUE BEKTOpa IO
0asucy, CKaJsIpHOE NPOU3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTOil
MEXKAYy  BEKTOpaMH; YMEHHE  HCIOJb30BaTh  BEKTOPHBIH |
KOOPIMHATHBIH METOJ| /Ul PELICHUS Te€OMETPUYECKHX 3a7ad U 3ajad

JPYruX y4eOHBIX MPEIMETOB
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YMeHue BBIOMpATh MOIXOAALIMM METOA JJIsi pEIIeHUs 3aaauu;
[IOHUMAaHHUE 3HAYMMOCTH MATEMAaTUKA B H3YyYEHUH IIPUPOJHBIX H
OOIIECTBEHHBIX MPOLECCOB W SBJICHUH; yMEHHE PACIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, YMEHUE IIPUBOJUTH
IIpUMEpPbl MAaTE€MATUYECKUX OTKPBITUA POCCHUCKOM W MHUPOBOU

MaTE€MaTHYECKOU HAyKH




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

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbhblie u nensie yncna. [Ipu3Haku AeIMMOCTH UETBIX YUCEI
19 Panmonaneupie uncna. OOBIKHOBEHHBIE W JCCATHYHBIC JpOOH, TMPOIEHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. [leficTBus ¢ apupMeTHUECKUMU
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp ¢ menbIM TokazareneM. CTeneHb C palMOHAIBHBIM ITOKa3aTeleM.
' CBolicTBa CTENEHU
L5 CHHYyC, KOCHMHYC W TaHTCHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIC JOTaPHUPMBbI
JlefictButenbHble uuciaa. Apu(pMETHYECKHE OIepanuu C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnmkEHHbIE BEIUMCICHUS, TPaBUiIa OKPYIJICHUS, TPUKU]IKA U OL[EHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBaHue BeIpaKEHUN
1.9 KowmmnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS
2.2 HppatmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHH
2.4 IToka3zaTenbHble U JOrapuPpMHUUECKIE YpaBHEHUS
2.5 Lenblie u ApoOHO-paLlMOHANIbHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TorapudMUIECKIe HEPAaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEeHHsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cucTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPUIIbI




OyHKIMH U TpapuKH

Oynkius, cnocoOsl 3amanus (pynkuuu. ['padux ¢ynkuuu. Bzaumuo obOparHbie

3 ¢bynkuuu. Yérneie n HeuétHele Gynkuuu. [leproanueckue GyHKIUN
OO6nacte ompeneneHUuss U MHOXKECTBO 3HadeHMd QyHKoun. Hymm ¢yHKumm.
39 [IpoMexxyTkn  3HAKOMOCTOSTHCTBA. IIpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
' MakcumMymbl 1 MUHEMYMBI (GyHKUuH. HanOonbliee w HauMeHbIee 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
33 Crenennas (yHKUUS C HATypaJbHBIM M IEJbIM TOKa3aTesneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U IrpaduKu
36 Touku paspeiBa. AcumnTorsl TrpadukoB @yHkuuid. CoiicTBa (yHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJJaHUS HOCIIEA0BATEILHOCTEN
3.8 Apudmernueckas ¥ TeOMETpUUECcKas nmporpeccuu. @opmMyria CI0KHBIX MPOIEHTOB
4 Havana maTemarnueckoro aHainsa
4.1 [IpousBomnas pynkuun. [Ipon3BoaHbIC 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3ZBOJAHONW K HCCIAEAOBAHUIO (PYHKIIMH HAa MOHOTOHHOCTh W
4.2 aKcTpeMyMbl. HaxokeHne HanboIbIIero 1 HAaMMEHBIIETO 3HAaYeHUS (DYHKIIMK Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoecTBO, onepanuu HajJ MHOKecTBaMu. Jluarpammel Ditiepa — Bernna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEPXHOCTH BpALLIECHUS




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






