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HOACHUTEJIBHAA 3AIINCKA

['eoMeTpust kak OIMH W3 OCHOBHBIX PAa3/J€iOB IIKOJBbHOM MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIeUYnTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH W  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCAd Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4YeHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YYUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYKIAECHUS, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
VUCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPOPUMEPHI K JIOKHBIM, MNPOBOJIUTH
pacCyXJIeHusi «OT NPOTUBHOTO», OTJIMYATh CBOMCTBA OT IPU3HAKOB,
dbopmynUpoBaTH OOpPATHBIC YTBEPKICHHUS.

Bropoii 1enp0 M3ydyeHusi T€OMETPUHU SBJSIETCS HCMHOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUU KaK MAaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peabHOW Jku3HU. OOydaromuiicss JOJDKEH HayYUThCS
OTIPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, OMmHMcaTh CIOBAMHU JAaHHBIM UYEPTEK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO Y4acTKa, pacCUYUTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl rapaxka Juisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIWUTENbHAS JIMHUS B U3YYEHUHU T€OMETPHUHU.
[Ipu pemieHuu 3amay MPAKTUUYECKOTO XapakTepa OOYyYaroNIMIiCs YyUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyallud, IPOBOJUTH
BBIYHCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJbTara.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JAPYTMMH y4eOHBIMU
npeIMeTaMi, MOTUBUPOBATH MCIIOIB30BATh OMPENEICHUSI TEOMETPUIECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE TOJYyYEHHBIX YMEHUW B (PU3MKE H
TEXHUKE. OTH CBS3M Hambojee spKO BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CcooTHOIIEHUs», «Meron koopauHaT» U «Teopema
[Tudaropar.

VYueOHbii Kypc «l'eoMeTpus» BKIOYACT CICAYIOIINE OCHOBHBIC Pa3Jeibl
conepxkanusi: «['eomerpuyeckue (¢Gurypel M WX CBoOMCTBay, «M3mepeHwue
F€OMETPUYECKAX  BEIUYUH», «JleKapTOBbI KOOpPAMHATBI HAa  IUJIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBanus mog00us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» otBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
Kj1acce — 68 yacoB (2 yaca B HEJEIIO).

COJEPKXAHUE OBYUYEHUA

9 KITIACC



Cunyc, kocuHyc, TaHreic yrimoB or O mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. DOpMyIbl mpuBeaEHUS.

Pemenue TpeyronbHUKOB. TeopeMa KOCHMHYCOB M TEOpeEMa CHHYCOB.
Pemenue mnpakTUyecKWx 3aJad C UCIHOJB30BAHUEM TEOPEMbl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogo6us. [logoOue cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O NpPoOU3BENEHHH OTPE3KOB XOpPJ, TEOPEMBbI O TMPOU3BEACHHUU
OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTelbHOM.

Bektop, anuHa  (MOAynb)  BEKTOpa,  COHANpPABIEHHBIE  BEKTOPHI,
OPOTUBOMOJIOKHO  HANpaBJICHHbIE  BEKTOPbl,  KOJJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpaluy Haja BeKTopamH. PasznoxeHue BeKTopa Mo ABYM
HEKOJUTMHEapHbIM BekTopaMm. Koopaunatsl BekTopa. CkalsipHOE€ NpPOU3BEACHHE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapToBbl KOOPAMHATHI Ha TUIOCKOCTU. YpaBHEHUS MPSMON U OKPYKHOCTH
B KOOpJMHATAX, NMEPECEUCHUE OKPYKHOCTEU M MPSAMBIX. MEeTOJI KOOpJIMHAT U €ro
pUMEHEHHE.

[IpaBunbHble MHOTOYroidbHuUKH. [lnuHa okpyxHocTu. ['pagycHas wu
paauaHHas Mepa yria, BBIYUCICHHE JUIMH Jyr OKpyxHocTei. [lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS] TIOCKOCTH M BHYTPEHHHE CUMMETpUU (Guryp (3JieMEeHTapHbIC
npeactanieHus). [lapamiensusiii meperoc. [ToBopoT.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBbI
YUYEBHOI'O KYPCA «(T'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE PpPe3yJbTATBI OCBOCHHUS MPOTpaMMbl y4yeOHOTO Kypca
«I"'eomeTpus» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

IIPOSIBJICHUEM HMHTEpEca K MPOLLIOMY M HACTOSILIEMY POCCUHCKOU
MAaTEMAaTHKHA, L[IEHHOCTHBIM  OTHOLIEHMEM K  JIOCTHXKEHUSM  POCCHUUCKHX
MAaTEMAaTHKOB M POCCHMCKOW MaTEMATHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ATHUX
JOCTIKEHUH B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaskaaHCcKoe U IYXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN I'pakJIaHWMHA U peallu3allid €ro
MpaB, TMPEJICTABICHHUEM O MAaTeMaTHYECKHMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBICHUMN, MPOIEAYp TI'pa’kJaHCKOro oOlecTBa (Hampumep,
BBIOOPBHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJEHUIO 3TUYECKUX MPOOJIeM, CBSI3aHHBIX



C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAYKH, OCO3HAHMEM BAKHOCTH
MOPaJIbHO-3TUYECKUX IPUHIHUIIOB B IESTENBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUH NPAKTUYECKUX 3aaad
MAaTeMaTU4YECKOM HAIPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOTO
o0pa3oBaHus Ha MPOTKEHUU BCEM KU3HM ISl yCNEIHON NpodecCHOHATbHOM
JESATENbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHAMBUIYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCKOE BOCIIUTAHUE:

CIIOCOOHOCThIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY  BOCHPHUSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajau, PEILICHWUH, pacCyXICHHUH, YMEHUIO BUIECTh
MaTE€MAaTUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIMENW B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
npe/cTaBleHnit 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJOBEKA, MPUPOJBI U
oOmIecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOW HayKHM Kak cdepbl 4YeI0oBeHYEeCKOM
NEATEIbHOCTH, ATANlOB €€ Pa3BUTHUS M 3HAUYMMOCTU JJISl Pa3BUTHUS LIMBUIIM3ALUU,
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIBTYpPOH KaK CpeICTBOM
[IO3HaHUs MHpPA, OBJIAJACHHUEM IMPOCTEUIIMMU HABBIKAMU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;

6) ¢usuveckoe BocnuTtaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS U
3MOIHMOHAJIBHOTO 0JIArONOJIyYHs:

FOTOBHOCTBIO IPHUMEHATH MAaTeMaTUYECKUE 3HAHUS B MHTEpPECaxX CBOETO
3MI0pOBbS,  BEIEHHUA  3I0pOBOro  oOpa3a >KM3HM  (3[0pOBOE  TUTaHUE,
cOaJlaHCUPOBaHHBIM PEXUM 3aHATAA U OTHbIXa, peryisipHas ¢uznueckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBIKa PEQIIEKCUHU, MPHU3HAHUEM CBOETO
MpaBa Ha OIMMOKY M TaKOTO K€ MpaBa JPYyroro 4eIoBeKa;

7) 3K0JI0rM4ecKoe BOCIIUTAHHUE:

OpHEHTAllMEN HA IPUMEHEHUE MAaTEMATUYECKUX 3HAHUW JUIA PELICHUS 3a]a4
B 00JIacTH COXpPaHHOCTH OKpYXKAIOIIeH Cpenpbl, IUIAHWPOBAHUS TIOCTYNKOB U
OLICHKM MX BO3MOXHBIX IIOCIEIACTBUM JIA OKPYXAIOIIEH Cpeabl, OCO3HAHHEM
IJ100aJBbHOTO XapaKkTepa HKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIIeHUS;

8) ajanranus K M3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCIOBHUAX HEOINPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JAEATEIBHOCTh, B TOM YUCIIE
YMEHHUE YUYUThCA y APYTUX JIIOJAEH, MpUoOpeTaTh B COBMECTHOM JESITEIbHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 OIbITA APYTHX;



HEOOXOIMMOCTHhIO B (OPMUPOBAHMM HOBBIX 3HAaHHM, B TOM YHUCIE
(opMynHpOBaTH UJIEU, TOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACQUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYID  CHUTyalUlO, BOCHPHUHHMMATH
CTPECCOBYIO CUTYallMI0 KaK BbI30B, TPeOyIOIIUH KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMbIe pEIIeHUs] U JACUCTBUSA, (QOpMYyIUpOBaTh U OIEHUBATH PUCKU H
MOCJIEICTBUA, POPMUPOBATH OMBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

e BBIABIISATH W XapaKTCPHU30BaTh CYNIESCTBEHHbBIC NMPHU3HAKA MaTEMaTHYECKHX
O00BEKTOB, TOHSATHH, OTHOIICHWH MEXIy TIOHATUAMHU, (OPMYIUPOBATH
ONpEJeIICHUs]  TOHSATHHA,  YCTaHABIMBAaTh  CYIICCTBCHHBIM  IMPU3HAK
KjIaccu(UKaIMi, OCHOBaHUS i OOOOINCHHWS W CPaBHCHUS, KPUTCPUU
IPOBOAMMOTO aHAJIN34;

e BOCIpPUHUMATh, (QOpPMyIHUpPOBaTH H  NPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpJUTEIbHbIE W OTpHUIATENbHBIC, €IMHUYHBIE, YacTHble W 0O0IIue,
YCIIOBHBIE;

e BBUIBISITH  MaTeMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunss B (dakTax, [aHHBIX, HAONIOACHUSX U YTBEPXKICHHSIX,
npeagaraTb KpUTEPUU ISl BHISABICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEYMIA;

e J€NaTh BBIBOJBI C HKCIOJH30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e pa3bupaTh JOKA3aTEeNbCTBA MATEMATUUYECKUX YTBEPKACHHUM (MpSMbIE U OT
POTUBHOTO), TPOBOAUTH CAMOCTOSITEILHO HECJOKHBIE JI0Ka3aTEeIbCTBA
MaTEeMaTU4YeCKUX (PaKTOB, BBICTPAMBATh apPTYMEHTAIMI0, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

e BBIOMpATH cMOCOO pemieHus y4deOHOW 3afadnM (CpaBHUBATH HECKOIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh Hamboliee MOAXOMANUMNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie 1eCTBUSA:

e WCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIBCKUN WHCTPYMEHT IMO3HAHUSA,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIONIUE TMPOTHBOpPEUHE, NPOOIeMy,
CaMOCTOSATETILHO YCTAaHABIMBATh KCKOMOE | JaHHOE, (OPMHUPOBATH
TUTOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UITUIO, MHCHHUC;



OPOBOAUTh 1O CAaMOCTOSATENIBHO COCTABICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOIIBILIOE UCCIEAOBAHKUE 110 YCTAHOBJIEHHIO OCOOEHHOCTEMN
MaTeMaTH4YeCKOro 00bhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITETIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI MO pe3yJbTaTaMm
IPOBENEHHOTO HAOIOJIEHUs, HUCCIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKKe BBIIBUTATH
IPEION0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH HEJOCTATOYHOCTh M HW30BITOYHOCTh HWH(OpMAIUU, JaHHBIX,
HEOOXOAUMBIX JIJIsl pEIICHUS 3aa4H;

BLIOMpATh, aHAIW3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPHPETUPOBATH
uH(OpMaIINIO PA3TUYHBIX BUJOB U (HOPM TIPECTABICHNUS;

BLIOMpaTh (GopMy TpeAcTaBieHUs HWHPOpMAIMu | WUIIOCTPUPOBATH
peliaeMple 3ajadyd CXeMaMu, JuarpaMMmamMu, WHOM rpadukoil U ux
KOMOWHAIIHSIMU;

OIICHUBATh HAJEKHOCTh HMH(POPMAIIUU [0 KPUTEPHUSIM, MPEITI0KECHHBIM
yUHUTEJIeM I CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KomMmyHuKaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eficTBHS:

BOCIPUHUMATh U (OPMYIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBHIMU
U LEJISIMU OOIIeHHUS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NMHCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS IO XOIy PEHICHUS
3aJ1auyu, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysbTaT;

B XO7le OOCYXKJIEHHUs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
npo0OJIeMbl, pelIaeMoin 3aJaud, BHICKAa3bIBaTh HJICH, HAllEJICHHBIE HAa TTOUCK
pEIIeHHs, COIMOCTAaBIATh CBOM CYXACHUS C CYXICHUSMU JPYTHX
YYaCTHUKOB JHAaJioTa, OOHApYKMBATh pa3jiU4Me€ U CXOJICTBO IO3UIIUN, B
KOppeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
PEACTaBIATh pe3yabTaThl peleHus 3a/1a4H, AKCHEPUMEHTA,
UCCJIEIOBAaHUs, TIPOEKTA, CAMOCTOSATEIHLHO BEIOUPATh (JOpMaT BBICTYIUICHUS
¢ y4€TOM 3aj1a4 NMPE3CHTAIUNA U OCOOCHHOCTEH ayIuTOpUH;

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MUHIUBUIYAIbHOM
paboThI P pelIeHn: YIeOHbIX MAaTEeMAaTHUECKIX 3a/1a4;

MPUHUMATH 1[€JIb COBMECTHOUN AESATEIbHOCTH, IJIAHUPOBATH OpPraHU3AIUIO
COBMECTHOM paboOThl, pacnpeneisiTb BUIbI pabdOT, OroBapHBaThCA,
00CyXIaTh MPOIIECC M PE3yabTaT pabOThl, 0000IaTh MHECHUS HECKOIBKUX
JIFO/IEH;

y4acTBOBaTh B TIPYMNNOBBIX (opMax paboTel (00CyKIaeHus, OOMeH
MHEHUSIMU, MO3TOBBIE LITYPMbI U JIPYTHE), BHIIOJHATH CBOIO YacTh paOOThI



U KOOPIAMHHMPOBaTh CBOMU JEWUCTBHS C JPYrUMU WICHAMH KOMAaH/BbI,
OLICHMBATh KAaueCTBO CBOEro BKJaJa B OOIIMHA MNPOAYKT MO KPUTEPHUSM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC JCHCTBHS

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTAaBJAThH IUIAH, aJTOPUTM pEIICHMs 3aaadd (WU €ro
4acTb), BBIOMPATh CHOCOO peleHus ¢ YYETOM HMEIOIIMXCS PECypCoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUM ¢ y4ETOM HOBOM MH(pOpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBIH HHTEJJICKT:

e BJAJETh CIIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJIS MpoLEecca U pe3yibTaTa
peleHns MaTeEMaTUYECKOM 3a/1auu;

e TMPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OIIMOOK, BRISIBICHHBIX TPYAHOCTEH;

e OLIEHMBATh COOTBETCTBHUE pE3ysIbTaTa JAECSATEIbHOCTU MOCTABICHHOW LIENIU U
YCIIOBUSIM, OOBSICHATH NMPUYMHBI JOCTHKEHUS WIM HEIOCTH)KECHMsS LIEJH,
HaXOJIUTh OLIMOKY, 1aBaTh OLEHKY PUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHmy oOyuenns B 9 kJjacce OOYyYalOIMICS TOIYYUT CIICAYIOIIHE
IPEAMETHBIE PE3YJIHTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMU OCTPBIX VYIJOB, HAXOIUTh C HUX
MOMOILBIO PA3JIMYHBIE AJIEMEHThl NPSIMOYTOJIBHOTO TPEYTOJbHUKA («pEILICHHE
MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaXoAuTh (C MOMOIIBIO KAJIBKYJIATOPA) JJIUHbI
Y YTJIbl 1J11 HETAOJIMYHBIX 3HAYEHU.

[Tonb3oBaThcst popmMynaMu MPUBEEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM i1 HAXOXKJEHUS COOTHOUICHUN MEXAYy TPUTOHOMETPUUECKUMU
BEJIMYMHAMH.

Hcnonp3oBaTh TEOpEMBbl CHHYCOB U KOCUHYCOB JJISI HAXOXKACHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTroJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY»), MPUMEHATh HUX NpHU
pELIEHNH FeOMETPUUECKUX 3a/1au.

Brnanerp noHsATHAMHM — mpeoOpa3oBaHHsl  MMOJOOMS, COOTBETCTBEHHBIX
aeMeHTOB Mo00HbBIX Guryp. [lomp30BaThCs CBOMCTBAMU MOA00MS MPOU3BOIBHBIX
buryp, ymMeTh BBIYUCIATH [JIMHBI M HAXOIWUTh YIJbl y TOMOOHBIX QUryp.
[IpumeHaTh CcBOWMCTBA MOMOOMS B NPAKTUYECKHMX 3ajadax. YMETh IPHUBOJUTH
MpUMeEpPhI NOJI00HBIX PUTYP B OKPYKAIOILIEM MUPE.



ITonp30BaTbCs TEOpEMAaMU O MPOU3BEACHUU OTPE3KOB XOPJ, O IIPOU3BEIACHUNU
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeJlIbHOM.

[lonb30BaThC BEKTOpPAMH, MOHUMATh HMX T€OMETPUYECKUA M (U3HUECKUIL
CMBICII, MPUMEHATH KX B PEUICHUU TEOMETPUUYECKUX U (U3MYECKUX 3aaad.
IIprMeHATH CKaISIpHOE NIPOU3BEICHUE BEKTOPOB Ul HAXOXKIEHUS UIMH U YIJIOB.

ITonp30BaTbCsd METOAOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHATH €ro B
pELIEHUU T€OMETPUUECKUX U IPAKTUYECKUX 3a1a4.

Branerp MOHATHAMH NPaBUIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI JYyTW OKPYKHOCTH W PaJMAHHOW MEpHI yIJla, YMETh BBIUHUCIATH ILIOMIAAb
Kpyra U ero yacteu. IIJpuMeHsaTh nojly4eHHbIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

Haxoaute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHUS
IJIOCKOCTH B IPOCTEUIIUX CIIydasiX.

[IpuMeHATh NONYyYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOMTh MAaTEMATHYECKHE
MOJEIH JUIS 3a7a4 PEalbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOIIME BHIYUCICHUSA
C TpPUMEHEHHEeM TOoJI00HUs M TPUTOHOMETPUYECKUX (PYHKIUN (TMOJB3YSACh, TIE
HE0OXO0AUMO, KAJIbKYJISITOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
N HaumenoBanu | KosmyecTBo 4acoB JJIeKTPOHHBbIE
" | e pa3mesoB H (uudpoBbIe)
n/ Becer | KonrTpoabn IpakTHYeck
TeM oOpa3oBarTe/ibHbIE
I 0 ble padoThI e padoThbl
NPOrpaMmblI pecypcsl
Tpuronomerpus
. Teopemnbl
bu6mmoreka [IOK
KOCHUHYCOB U
1 16 1 https://m.edsoo.ru/7f41a
CHUHYCOB.
12¢
Pemenne
TPEYTrOJIbHUKOB
[IpeoOpazoBanu
e rmooous. bu6mmoreka [JOK
2 Mertpuueckue 10 1 https://m.edsoo.ru/7f41a
COOTHOIIICHUS B 12¢
OKPYKHOCTHU
bu6mmoreka [JOK
3 BexTopsl 12 1 https://m.edsoo.ru/7f41a
12¢
4 JlexapToBbI 9 1 bubnmnoreka [JOK
KOOpAMWHATEI Ha https://m.edsoo.ru/7f41a




IUIOCKOCTH 12¢
[IpaBuibHbIE
MHOTOYT OJIBHUK
u. Jlnmuna bub6mmoreka [{OK
OKPY)XHOCTH U 8 https://m.edsoo.ru/7f41a
IUIOINAJIb Kpyra. 12¢
Brruncienue
Ionaaen
JIaT— bu6mmoreka [IOK
6 https://m.edsoo.ru/7f41a
TTOCKOCTH
12¢
IToBTOpEHNME,
bubmmoreka [{OK
00o01enue,
7 2 https://m.edsoo.ru/7f41a
cUcTeMaTH3alu 126
sl 3HAHUMN T
OBIIEE
KOJIMYECTBO
68 6 0
YACOB IIO
I[TPO'PAMME

ITIOYPOYHOE IINTAHUPOBAHHUE

9 KUJIACC
Ne Koau4yecTBo yacos I J/1eKTPOHHBIE
ara
Konrpoas | IIpakTnue uupposwie
Tema ypoxka Bce n3y4eH
n/ HbIE CKHe oGpa3oBaTeJbHbIe
ro us
I padoThI padoThI pecypchl
Onpenenenue
TPUTOHOMETPUY 01.09.2 bubnuorexa [JOK
eckux pyHKuun 1 c T https://m.edsoo.ru/8a
yraoB ot 0° 110 1424bc
180°
Dopmyiibl | 05.09.2
MPUBCACHUS 5
Teopema 08.09.2 bubnuoreka [IOK
KOCHHVCOB 1 5 https://m.edsoo.ru/8a
Y 14336¢
Teopema | 12.09.2
KOCHHYCOB 5
Teopema 15.09.2 bubmuoreka [JOK
KOCHHYCOB 1 5 https://m.edsoo.ru/8a
y 142d5e




bubnuoreka [IOK

Teopema 19.09.2
6 s https://m.eds00.ru/8a
CHUHYCOB 142¢8a
7 Teopema 22.09.2
CHUHYCOB 5
2 Teopema 26.09.2
CHUHYCOB 5
Haxoxnenue Bu6 OK
JUIUH CTOPOH U 29.09.2 nbnmotexa Il
9 c https://m.edsoo.ru/8a
BEJIMYUH yTJIOB 1430b0
TPEYroJIbLHUKOB -
Pemenme 03102 | Puomoreka [IOK
10 c https://m.edsoo.ru/8a
TPEYroJIbHUKOB 142200
Pernenme 0610 | Promaorexa IOK
11 c https://m.edsoo.ru/8a
TPEYrOJIbHUKOB 142200
Pemenue 10102 | bubmorexa HOK
12 c https://m.edsoo.ru/8a
TPEYrOJIbHUKOB 142200
bubmmoreka [IOK
Pemenne
13 13.1.25 https://m.edsoo.ru/8a
TPEYroJIbHUKOB 142200
[IpakTrueckoe
bu6moreka [IOK
IpUMEHEHUE 17.10.2
14 c https://m.edsoo.ru/8a
TEOPEM CHHYCOB 142¢3c
1 KOCUHYCOB
[IpakTuueckoe
15 pUMEHEHUE 20.10.2
TEOPEM CHHYCOB 5
1 KOCUHYCOB
KonTposbHas
paboTa 1o Teme 24.10.2 bubnuorexa LIOK
16 "Perieane c o https://m.edsoo.ru/8a
TPEYrOJIbHUKOB 14392a
Ilousarue o 07.11.2 bu6mmoreka [JOK
17 | npeobpaszoBanu c o https://m.edsoo.ru/8a
H I0J00us 143ab0
COOTBETCTBEHH Bt OK
BIC DJIEMEHTEI 10.11.2 nbmaorexa L
18 https://m.edsoo.ru/8a
MOJO0OHBIX 5

duryp

143de4




19

COOTBETCTBEHH
bIE DJIEMEHTHI
OJI00HBIX

¢uryp

14.11.2

20

Teopema o
IIPOU3BEACHUH
OTPE3KOB XOp/,
Teopema o
IIPOU3BEACHUH
OTpE3KOB
CEKYIIHUX,
Teopema o
KBajipare
KacaTeJIbHOU

17.11.2

bu6mmoreka [IOK
https://m.edsoo.ru/8a
14406¢

21

Teopema o
MIPOU3BEICHUNA
OTPE3KOB XOp,
TeopemMa o
NPOU3BEACHUNA
OTPE3KOB
CEKYIIHX,
TEOopeMa o
KBaJ[pare
KacaTeJlbHOU

21.11.2

bu6moreka [IOK
https://m.edsoo.ru/8a
1441a4

22

Teopema o
MIPOM3BEICHUH
OTPE3KOB XOP]I,
TeopeMa o
MIPOU3BEICHUH
OTPE3KOB
CEeKYIUX,
TeopeMa o
KBajpare
KacaTeJIbHOM

24.11.2

bu6mmoreka [JOK
https://m.edsoo.ru/8a
1442da

23

IIpumenenue
TEOpEM B
pelLIeHuun
reOMETPUUYECKHU
X 3a/1a4

28.11.2

bu6mmoreka [JOK
https://m.edsoo.ru/8a
143106

24

IIpumeHeHue
TEOPEM B
pelieHuu
reOMETPUYECKHU

01.12.2

bu6mmoreka [JOK
https://m.edsoo.ru/8a
1443fc




X 3aga4

25

IIpumeHenue
TEOPEM B
peuieHun
reOMETPUYECKHU
X 3a1a4

05.12.2

bubmuoreka [IOK
https://m.edsoo.ru/8a
144578

26

KontponbHas
pabota 1o Teme
"IIpeobpazoBan
ne no1oous.
Merpuueckue
COOTHOILICHUS B
OKpYyX)HOCTH"

08.12.2

bu6mmoreka [IOK
https://m.edsoo.ru/8a
1447a8

27

Omnpenenenue
BEKTOPOB.
dusnmueckuii 1
TEOMETPHUUECKHI
W CMBICT
BEKTOPOB

12.12.2

bu6moreka [IOK
https://m.edsoo.ru/8a
144960

28

Cnoxenne u
BBIUMTAHUE
BEKTOPOB,
YMHOXEHHUE
BEKTOpA Ha
YHCIIO

15.12.2

bu6moreka [IOK
https://m.edsoo.ru/8a
144a8c

29

CnoxeHnune u
BBIUMTAHUE
BEKTOPOB,
YMHOKCHHE
BEKTOpA Ha
YHCIIO

19.12.2

bu6mmoreka [JOK
https://m.edsoo.ru/8a
144d52

30

CnoxeHnue u
BBIYUTAHUE
BEKTOPOB,
YMHOXEHUE
BEKTOpA Ha
YHCII0

22.12.2

31

Paznoxxenue
BEKTOpA I10
JBYM
HEKOJUIMHEAPHBI
M BEKTOpaM

26.12.2

32

Koopaunatst

29.12.2

bubmmoreka [JOK




BEKTOpa 5 https://m.edsoo.ru/8a
144fbe
CkansipHoe
IIPOU3BECHNE
BEKTOPOB, €r0 15012 bubnuorexa [JOK
33 IIPUMEHEHHE https://m.edsoo.ru/8a
6
JLst 14539¢
HaXOXJICHUS
JUTMH U YTJIOB
CkansipHoe
MIPOU3BEICHNE
BEKTOPOB, €r0 16.01.2 bubnuorexa [JOK
34 IIPUMEHEHHE https://m.edsoo.ru/8a
6
ALt 14550e
HaXOXJICHUS
JUTHH 1 YTJIOB
Pemrenue 3amay 19012 bu6moreka [IOK
35 C TIOMOIIIbIO 6 https://m.edsoo.ru/8a
BEKTOPOB 144c3a
Pemenue 3amau 23.01.2 bubnuorexa [JOK
36 C TIOMOIIbIO https://m.edsoo.ru/8a
6
BEKTOPOB 1458c4
[Ipumenenne
37 BEKTOPOB JIJIA 26.01.2
penieHus 3agaqy 6
(10737041
KontponbHas 30.01.2 bubnuorexa [JOK
38 pabora 1o Teme https://m.edsoo.ru/8a
6
"Bektopsr" 145b08
JlexapToBbI
39 KOOPAMHATEI 02.02.2
TOYEK Ha 6
IIJIOCKOCTH
YpaBHeHue 06.02.2 bubmotexa [JOK
40 I 6 https://m.edsoo.ru/8a
145c48
A1 YpaBHeHue 09.02.2
psAMOM 6
YpaBHeHHE 13.02.2 bubmmorexa [TOK
42 OKPYKHOCTH 6 https://m.edsoo.ru/8a
14635a
43 Koopaunats! 16.02.2 | bubnuoreka [{OK
TOYEK 6 https://m.edsoo.ru/8a




IIEPECECYCHUS
OKPYXKHOCTHU U
psIMOM

146620

Merton
KOOpJIMHAT TIPU
peLIeHnn

20.02.2
44 reOMETPUYECKHU 6
X 3ajad4,
MPAKTUYECKUX
3a/1a4
Meron
KOOPJAMHAT MPHU
perieHuun
27.02.2
45 r€OMETPUYECKU 6
X 3ajad,
MPaKTUYECKHUX
3a/1a4
Merton
KOOPJAMHAT MPH
perieHun
02.03.2
46 T€OMETPUYECKHI 6
X 3ajad,
MPAKTUYECKHUX
3a/1a4
KonTposbHas
paboTta 1o Teme 06.03.2 bubnuoreka [JOK
47 " JleKapTOBBI 6 R https://m.edsoo.ru/8a
KOOPJAWHATHI HAa 146e0e
II0CcKoCTH"
[IpaBunbHbIC
bubmuoreka [JOK
MHOTOYT'OJIbHUK 13.03.2
48 L BEMHCICHIC 6 https://m.edsoo.ru/8a
’ 146fda
WX JIEMCHTOB
Yucmao wn. JnuHa 16.03.2 bubmorexa LOK
49 oK HoeTH 6 https://m.edsoo.ru/8a
24 1472c8
Yucno n. Jlnuna 20.03.2 bubmorexa LIOK
50 ox HooTH 6 https://m.edsoo.ru/8a
by 14714c
51 Jnvna nyru 23.03.2
OKPY>KHOCTH 6
57 Paguannas 27.03.2 bubmuoreka [JOK
Mepa yriia 6 https://m.edsoo.ru/8a




14714c

IInomans 06.04.2 bubnuoreka [IOK
53 Kpyra, CEeKTopa, 6 https://m.edsoo.ru/8a
CEerMeHTa 147426
[Tnomane 10.04.2 bu6mmoreka [{OK
54 Kpyra, CeKTopa, 6 https://m.edsoo.ru/8a
CerMEHTa 147750
[Tnomane 13.04.2 bu6mmoreka [{OK
55 Kpyra, CEeKTopa, 6 https://m.edsoo.ru/8a
CerMEHTa 147750
[TonsTHE O 17.04.2 bubmmorexa [{OK
56 JIBHKCHUN 6 https://m.edsoo.ru/8a
IIOCKOCTH 147c¢82
[TapannenbHblit 20.04.2 bubnuorexa [JOK
57 TepeHoc, 6 https://m.edsoo.ru/8a
IIOBOPOT 147f16
[TapamensHbIi 24.04.2 bubnuoreka [JOK
58 MepeHoc, 6 https://m.edsoo.ru/8a
TOBOPOT 147f16
[TapannensHbIN
27.04.2
59 IIEPEHOC, 6
MOBOPOT
[TapannensHbIN
04.05.2
60 MepeHoc, 6
MOBOPOT
[IpumeHenue 08.05.2 bubnuoreka [JOK
61 JBKCHHUH TTPU 6 https://m.edsoo.ru/8a
peLIeHNH 33129 1480e2
KonTposbHas
pabora 1o
TeMaMm
& "I[IpaBunbHbIC 15.05.2
MHOTOYT'OJIbHUK 6
u. OKpYXHOCTb.
JBrkeHust
jI0cKoCcTH"
IToBTOpEHME,
0000111eHHE,
cucTreMaTu3anu 18.05.2 bubmotera [JOK
63 U 6 https://m.edsoo.ru/8a
148524
N3mepenue

TCOMETPUUCCKU




X BCJIIMYHH.
TpeyroapHUKH

64

[ToBTOpEHuUE,
000011IeHNE,
CHUCTEeMaTU3alHu
s1 3HAHU .
[TapannenbHbie
u
TePIECHIUKYIISIP
HBIE TIPSIMbIC

22.05.2 bu6mmoreka [{OK
1 https://m.edsoo.ru/8a
148650

65

[ToBTOpEHME,
00o01enue,
cUCTeMaTu3aIu
s1 3HAHU M.
OKpYyXHOCTh U
KpYT.
I'eomerpuuecku
€ TIOCTPOCHHUSI.
Vrisl B
OKPYXHOCTH

25.05.2

OBII[EE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

65 5 0

INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJABLHOM NPOI'PAMMBbI

9 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NPoOBEPSIEMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTara
6 I'eomerpus
6.1 3HaTh TPUTOHOMETPHYECKHE (PYHKIUU OCTPHIX YIIOB, HAXOJIUTH C UX
MOMOIIBIO PA3IUYHBIE BJIEMEHTHl MPAMOYTOJIBHOTO TPEYTrOJbHUKA




(«pemreHue  MpSAMOYTOJbHBIX  TPEYroibHUKOB»). Haxomuts  (c

MOMOIIBIO KATBKYJISATOPA) JITUHBI U YTIIbI 1711 HETAOIMYHBIX 3HAYCHHIA

6.2

[Tonws30BarbCs dbopmynamu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM [UJISl HAXOXKJICHUSI COOTHOIIEHUM

MCKAY TPUTOHOMCTPUYCCKUMH BCIMUYNHAMU

6.3

Hcnonp30Bare TEOpEMBI CHHYCOB M KOCHUHYCOB [UIsl HAXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYroJbHUKOBY),

MNPUMCHATH UX IMPU PCHICHUN TCOMETPHUICCKUX 3adaYd

6.4

Bnagers mnoHsTHsIMM TpeoOpazoBaHUs MOJOOMS, COOTBETCTBEHHBIX
aneMeHToB moJ00HbIX (uryp. Ilonb3oBaThcs CBOMCTBAMU T0100MS
MPOU3BOJBHBIX (PUTYpP, YMEThb BBIYHCIATH JUIMHBI U HAXOJUTH YIJIbI Y
nono0HbIX ¢uryp. [IpumeHsTH CBOMCTBA MOAOOWS B MPAKTHUECKHUX
3ajayax. YMeThb NOPUBOJUTH MPUMEPHI MOJOOHBIX (GUTYyp B

OKpYKaIoIlleM MUpe

6.5

[lonb3oBaTtbcsi TeopeMaMud O TPOU3BEACHUM OTPE3KOB XOpH, O

MIPOU3BEACHUN OTPE3KOB CEKYILHX, O KBaJpaTe KacaTelbHOU

6.6

[lonb3oBaTbcsi BEKTOpaMM, TIOHUMAaTh MX TEOMETPUYECKUA U
(usznueckuif CMbICH, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
¢buznueckux 3amad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHE BEKTOPOB

JJI1 HAaXOXACHUA IJIMH U YTJI0B

6.7

Ilonp30BaThCs MCTOAOM KOOpAMWHAT Ha INIOCKOCTH, IIPUMCHATH €0 B

PEIICHNHU T'€COMETPHUICCKUX U MTPAKTUYCCKUX 3a1a4

6.8

BJ'Ia,Z[eTB IIOHATHUAMUA IIpaBUJIBHOI'O MHOT'OYI'OJIbHHKA, JJIMHBI
OKPY’XHOCTH, UIMHBI AYI'd OKPYKHOCTH U paﬂHaHHOﬁ MCPBI yI'JIa,
YMCTb BbBIYUCIATH ILJIOMIAAb Kpyra #Hu €ro JacTew. HpI/IMCHHTB

IMOJIYYCHHBIC YMCHUS B IIPAKTUYICCKHUX 3a/ladax

6.9

Haxoaute ocu nnu LHCHTPbI CUMMCTPHHA (1)I/Il"yp, IIPUMCHATb ABWIKCHUS

IIJIOCKOCTH B HpOCTCfII.HPIX cirydgasax

6.10

HpI/IMeHSITL MOJIYYCHHBIC  3HaHHA Ha  IIPAKTUKE —  CTPOUTH
MAaTEMAaTUYCCKUC MOACIN OJIA 3aJgayd peaJ'IBHOI\/’I JKU3HU U TMIPOBOOUTH
COOTBCTCTBYHOIIUEC  BBIYUCIICHUA C TNPUMCHCHUCM HO)IO6I/IH n

TPUTOHOMETpPUYECKHX (GYHKUUN (MONB3ysich, TI€ HEO0OXO0IUMO,




KaJIbKYJIATOPOM)

INPOBEPAEMBIE SJIEMEHTBI COAEPKAHUSA

9 KITIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomerpus
61 Cunyc, kocunyc, Tanreac yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOKJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemrenne TpeyrospHukoB. Teopema KOCMHYCOB M TeOpeMa CHUHYCOB. Pemienue
6.2 MPaKTUYECKUX 3a/ad C MCIOJIb30BAHUEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue nomoo6wus. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema o nmpousBeEeHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
' CEKYIIHX, TeOpeEMa O KBaJpaTe KacaTeJbHOU
Bextop,  mnmHa  (MOAynb) — BEKTOpa,  COHANpPAaBIE€HHBIE  BEKTOPBHI,
6.5 IIPOTUBOTIOJIO)KHO ~ HANpPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEpAIIMU HAJl BEKTOpaMu. Pa3noxeHne BeKTopa 1o JByM
HEKOJIJIMHEAPHBIM BEKTOPAM
6.6 Koopaunatsl BekTopa. CKallipHOE NPOU3BEACHUE BEKTOPOB, MPUMEHEHUE IS
' HaXOKJEHUS JUIUH U YTJIOB
JlexapTOBbI KOOPJAMHATHI HA IUIOCKOCTHU. YPAaBHEHMS NMPSAMOM U OKPYKHOCTH B
6.7 KOOPJIMHATAX, MEPEeceUeHre OKPYKHOCTEH U NpsMbIX. MeToa KOOpAUHAT U €ro
PUMEHEHUE
6.8 [IpaBusIbHBIE MHOTOYTOJIBHUKH
6.9 JlnunHa okpyxHOCTH. ['pagycHast U pajuaHHas Mepa yria, BBIYUCICHUE JUIUH 1yT
' OKpYXHOCTEH
6.10 [Tmomane Kpyra, CeKTOpa, CerMeHTa
611 JIBIDKEHUS! IUIOCKOCTH M BHYTPEHHHE CHMMETpUH (uUryp (seMeHTapHbIe
' npenctasnenus). [lapamnensHsiii nepenoc. [ToBopoT




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/bHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXKECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUIMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX MPU PELICHUH
3aJa4; yMEHHE HCI0JIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUIsI OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJIECHUM, NP PELIEHUU 3a]1a4

U3 JIpYTUX y4eOHBIX PEIMETOB

YMeHHne onepupoBaTh MOHATUAMM: OINPEAEIICHNEe, aKCHuOMa, TeopemMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHWA U OTPUIAHHA BBICKA3bIBaHUU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHWCIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JEIMMOCTh HAaTypalbHBIX YHCEN, MpPHU3HAKU
JEeMMOCTH, 1I€JI0€ YHUCI0, MOIYlb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuuHasi IpoOb, CTaHAAPTHBIM BUJ YHCIIA, PallMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE 4YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJIHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYUBATh 4YHCIA, NPEICTABIATh 4YHUCIAa Ha KOOPAUHATHON
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTHyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXXIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYETHl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQXEHUI C KOPHSAMM, pa3jIoXKeHHe MHOTOYJIEHA Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYN pa3HOCTH KBAJApaToB H

KBaZpaTa CYMMBbI U pa3HOCTU

YMmenue ONICpUPOBATH NNOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHbIE W KBAJpaTHbIC ypaBHEHMS,
JIPOOHO-PAIMOHANBHEIE YPAaBHEHHS C OJHOW TEPEMEHHOW, CHUCTEMBI
JBYX JUHEHHBIX YPaBHECHMI, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NIPU PELICHUN 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAUHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsi M300pakKeHMsl pelleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsl, YyObIBaHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHHS
GbyHKIMY; yMEHHE OTIepupoOBaTh MOHATUSAMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QYHKUUS, KBagpaTuyHas (QyHKIIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKIINUNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul pEIIeHMs 3a7ad U3 APYrux
Y4EOHBIX MPEIMETOB U PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrPecCUu;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEN0BATEIbHOCTEH, (GOPMYIbI CYyMMBI U
oOl1ero wjieHa IpH pElIeHUd 3a/ady, B TOM YHCIE 3aJad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIE Ha ITPOLICHTHI,
JOJIM MW 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYT, HAJIOTH, 3a/1a4U U3 obnactu YIIpaBJICHUA JIUYHBIMU U
CEMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HEPABCHCTBA W CHUCTEMbI II0 YCIIOBHUIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[LOHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (UTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYTOJIbHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajienorpaMMm, poM0O, TPSMOYTOJIBHUK, KBajpaT, Tpamleuus;
OKPY>KHOCTb, KpyrI, KacareibHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3alauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMApaUICbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nonaooue ¢uryp, moao0HbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKMA W TIPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHIO U
nonodue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAlb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAAH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMmy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHUS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkaTh IUIOCKMEe GUTYPBl W HX KOMOHWHAIWH,
IPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB ¥ AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY  HIIU

CUMBOJIbBHOMY OITMCAHHIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM MpAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIIOJIB30BATb BCKTOPbBI M KOOPAWHATHI AJIA HPCACTABJICHHSA
JAaHHBIX W PpCHICHUA 3ada4, B TOM YHCIIC U3 JOPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIr'OBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOC, MEuaHa,
HauOOJIbllIee ¥ HauMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC MU3BJICKATh, HHTCPIIPETUPOBATDH )51 Hp606pa3OBBIBaTL




uHbOpMAIMIO, TPEJICTABICHHYI0 B TallMIAX M Ha JdarpamMMax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IIPOLECCOB U
SIBJICHUH; yMEHME paclo3HaBaThb W3MEHYMBBIE BEJIMYMHBI B

OKpYKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4dalHbBIN
SKCIEPUMEHT), JJIEMEHTapHOE CcOObITHE (RJIEMEHTApHBIM HCXOJM)
CIy9alfHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHME pEeIlaTh
3a/ladyd METOJOM OpraHM30BAaHHOTO Iepedopa M C HCHOJb30BaHUEM
MpaBWJIa YMHOXKEHHS; YMEHHE OLIEHUBAaTh BEPOSITHOCTH pPEaJbHBIX
COOBITHM M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOSITHBIX COOBITHMI B OKpY)XKaloIleM MHpPEe U B IKU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIMNA W3YYCHHBIM METOJ MJIsi PEIICHHS
3a7a4¥, TPUBOJAUTH MPUMEPHl MATEeMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTE€MaTUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEJIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ PAa3BUTHS MATEMAaTUKH KAaK HAayKH, MPUBOIUTH
MIPUMEPbl MATEMaTHYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOI HUCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D 10O MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BRIYKUCICHUS

1.1 Harypaneublie u nensie uyncna. [Ipu3Haky JenuMOCTH HEIbIX YUCE

- OObIKHOBEHHBIE M JECATUYHbIE JpOOM, MPOLEHTH, OECKOHEUHbIE
' MEePUOANIECKUE APOOH

13 Panmonaneupie uncna. ApudMeTHUECKHE ONEpalUH C PalMOHATBHBIMHU
' YUCIaMH

- JelictButenbHpie uncna. ApupMeTHYECKUE OTEPAMH C JEHCTBUTEILHBIMHU
' YUCIIaMH

s [TpubmmxE€HHBIC BBIYUCIICHHS, TPABHJIa OKPYIJICHUS, NMPUKUIKA U OIEHKA
' pe3ynbTaTa BEIYUCICHUN
2 AnreOpandeckue BbIpaXEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

59 Crenenp ¢ nensiM nokazareneM. CTeneHb C PalMOHAIBHBIM IMOKA3aTENEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 AnrebOpaunveckas 1po0b

5 s ApudMeTnuecknii  KOpeHb  HATypallbHOW  cTemeHu.  JleWcTBus  C
' apupMeTUYEeCKUMU KOPHSIMH HaTypallbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

21 Lensle u apoOHO-panmoHanbHble ypaBHeHHs. CHUCTEMBI M COBOKYITHOCTH
' ypaBHEHUH

3s Lensle u apoOHO-panMoHaNbHEIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 YucnoBble MOCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEH




Apudpmernueckass U reomerpuueckas mnporpeccuu. Dopmyna CIOXKHBIX

4.2
IIPOLIEHTOB
5 OyHKIMU
Oynknms, crmocoObl 3amanus ¢(yaknuu. [padux  ¢dyHkmuu. OO6nacTh
OTpeNeNieHnsT W MHOXECTBO 3HaueHud ¢(ynkmmu. Hymu  Qyakmum.
5.1. [TpoMexxyTKH 3HAKOTIOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (DYyHKIIWH.
Makcumymbl W MHHUMYMBI QyHKOuH. Haumbonbpimee W HawMeHbIIee
3HaueHue QYHKIUU Ha IPOMEXKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunathnas npsimas
6.2 JlexapToBBI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyrosbHUK
7.3 MHOTroyroJbHUKH
7.4 OKpYXHOCTb U KPYyT
7.5 N3Mepenne reoMeTpuyecKuX BeJIMYNH
7.6 BekTopsbl Ha mIockocTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr
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