MoanucaH: TanHknHa
NMiogmuna AHaTonbeBHa
OcHosaHue: g

['ocynapcTBeHHOE O101KETHOE 00111€00pa30BATENIBHOE YUPEKACHUE —  noamsepraasror

[OKYMEHT
[ata: 2024-09-07 21:24:21

Camapckoii o0actu cpeansis o0reoOpa3oBaTebHas IITKOIa UMEeHH [ epos
Coserckoro Coroza M. I1. Kpeiruna ¢. KabaHoBka MyHHIIMITIAIIBHOTO

paiiona Kunens - Uepkacckuii Camapckoil o61actu

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
Ha 3acenanuu [IIMO YUYUTEIb, OTBETCTBEHHBIN J[UPEKTOP MIKOJIBI
PYKOBOIUTEND: 3a YBP

Tamnkuna JILA.
[Ipuka3z Ne 62-O/1
ot «30» aBrycra 2024 r.

[Taponosa T.A. Kapsruna C.A.
IIporokoi Nel «30» aBrycra 2024 r.
ot «30» aBrycra 2024 r.

AJAITUPOBAHHASA PABOYAS TIPOI'PAMMA

yueOHoro npeamera «MaremMaTuka
JUIs1 oOyuaromierocs 9 KiiaccoB

y‘II/ITeJ'II) MaTECMAaTHUKHU
[TaBnoBa Cerirana AjiekceeBHaA

c. Kadanoska 2024 ropa



MNOACHUTEJIBHASA 3AIIMCKA
AnantupoBaHHasi pabouas nporpamma (APIT) mo maremaruke paszpaborana miis

oOyuaromierocst 9 kmacca I'bBOY COII wum. M.ILKpeiruna c. KabGanoBka ¢
OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3710poBbst  (Bux 7) C.M., koTopblii uMmeer
HEYCTONYMBOE BHHMAHHE, 3aMEJICHHBIA TEMIT ACSITEIbHOCTUH. Y OOy4aromerocs
HAOJI0JaeTCsl HaApyIICHHE TMPOIECCOB MHCHbMEHHON peud, OTpaHUYEHHBIM 3arac
3HAHWM, CHI)KEHHE I03HABAaTEIbHOW AKTUBHOCTH, 3aMEIJIEHHOE ICUXHYECKOE
pa3BUTHE.

Koppekuuonnas paboTa BEAETCS YUUTEISIMU Ha YPOKE, HA BHEYPOUHBIX 3aHATHUSAX, a
Tak ke ncuxojoramu Kunens — Yepkacckoro IIIIMC-uentpa -1 pa3 B mecsi,
joroneaoM U aedektosaorom mno 3amnpocy poaureneit B [IIIMC- nentpe.

Beuny ncuxonorudeckux ocooennocteit C.U., ¢ uenplo yCuiieHus: TpakTUUIeCKON
HaIpaBJICHHOCTU 00YUYEHUs MTPOBOJIUTCA KOPPEKIIMOHHAs paboTa, KOTOpasi BKJIIOYAET
CJHIEAYIOIINE HAIPABJICHUS:

e Koppekuus ¥ pa3BUTHE KOMIIETEHIIMA KOMMYHUKATUBHOM, YMOIIMOHAIBHO-
BOJIEBOM M JINYHOCTHOM c(epbl, HABBIKOB COIL[MAJIBHOTO MOBECHMUS,
npodopueHTaIus

e Koppekuus HapyIIeHU TMCbMEHHOU pedun
¢ PazBuTHe NPOAYKTUBHOMN Y4eOHO-TI03HABATEIBHON JEATEILHOCTH

e KoopanHanus B3auMoIeHCTBUS CyOBEKTOB 00pa30BaTEIbHOTO IIpoLecca.

KonnuecTBo yacoB, Ha KoTopoe paccuntana APII
AnantupoBaHHas paboyas mporpaMMma 1o ajaredpe paccuMTaHa Ha 3 Jaca B
Heaemo win 102 yaca B 10, MO TEOMETPUU paccuMTaHa Ha 2 4yaca B HEJEIIO
uiK 68 4acoB B roJl U MOCTPOEHA C YYETOM CHEIU(PUKH YCBOCHHUS y4eOHOTO
Marepuana gereMu ¢ OB3:
1. ymnpouieHbl HanOOJEE CIOXKHBIC JIJIs1 TIOHUMAHUS TEMBI,
2. COKpaieH o0beM U3y4aeMoro Marepuarna,
3. CHIDKEHBI TpeOOBaHUS K 3HAHUSIM U YMEHUSIM yUaIUXCS,
4. mpemycMoTpeHa KOPPEKIIMOHHASI HATIPABJICHHOCTh 00yUYeHUSI.
Jloruka W CTpyKTypa Kypca TpU O3TOM OCTAlOTCS HEU3MEHHBIMH.
[TociienoBaTENbHOCT U3YUECHUS
pa3lielioB U TEM OCTAaeTCs MpeXHEeH, mepepadoTaHO TOJIBKO MX COJAEP)KAHHE.
Takol MoaXxoJ MO3BOJUT OOECIEYUTh YCBOCGHHUE I10 OKOHYAHUU

OCHOBHOM  IIKOJBI  OOS3aTEIILHOTO MUHHUMYyMa COJEP KaHHS
oOpa3oBaHus 110 MaTeMaTHKE.




COJEPKXAHUE OBYUYEHUA

9 KJIACC
Aunrebpa.

Yuciia 1 BBIYUCJICHUSA

PanyonanbHble  4ucna, HUPpPALMOHAIBHBIE  YUCIA, KOHEYHBIE U
OECKOHEUHbIE JeCATUYHBIE ApoOH. MHOXKECTBO JeHCTBUTEIBHBIX YHCET,
NEUCTBUTENbHBIE YHCIa Kak OECKOHEYHbIE JecATUYHBbIE ApoOu. Bzanmuo
OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOMXKECTBOM JEHCTBUTEIBHBIX YHUCEN H
KOOPAUHATHOU MPSAMOM.

CpaBHeHME JEHCTBUTEIBHBIX YHCEN, apudMeTHUUecKue JeHCTBUS C
JNEUCTBUTEIbHBIMU YU CIIAMU.

Pa3mepbl 0OBEKTOB OKpYKAIOLIEr0 MHpPA, IJIUTEIBHOCTHh IMPOIECCOB B
OKpY>KaroleM MUpE.

[TpubnumxéHHoe  3HAYEHHE  BEJIUYUHBI, TOYHOCTh  NPHUOIUKECHUS.
Oxkpyrienue uncen. [Ipuknika u olleHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHeHUE. PemeHne ypaBHEHUM, CBOAAIIMXCS K JIMHEMHBIM.

KBagpaTtHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOASIIMXCS K
KBagpaTHeIM. bukBagpaTHoe ypaBHeHue. llpumepsl pemieHus ypaBHEHHI
TPETHEN U YETBEPTOM CTEIIEHEU PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenue apoOHO-paliMoOHAIbLHBIX YpaBHEHUN. PerieHne TeKCTOBBIX 3a/1a4y
aredpanvyeckuM METOJIOM.

YpaBHeHuUe ¢ IByMs NepeMEHHBIMH U ero rpaduk. Pemenue cucteM naByx
JUHEWHBIX YpPaBHEHUM C JAByMs II€pEeMEHHbIMU. PemieHue cucteM aByX
YPaBHEHHM, OJHO U3 KOTOPBIX JIMHEHMHOE, a JPYyroe — BTOPOM CTEIECHH.
['padrueckas maTEpHIpETALIUS CUCTEMBI YPABHEHHM C IByMS IEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3a/1a4 aareOpandeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenre MHENHBIX HEPABEHCTB C OJHOM IepeMeHHOU. Pemienne cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBajgpaTHble HEpPABEHCTBA.
['paduueckass uHTEpHpeTaIlMsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MEPEMEHHBIMHU.

DyHKUUHA

KBaaparuunas dyukuus, e€ rpaduk u cBoiictBa. [lapadomna, koopauHaThl
BEPIINHBI 11apadoJIbl, OCb CHMMETPUU TTapaboJIbl.

I'padukn byskmmit: y = kx, y =kx + b,y =k/x, y =x3,y=Vx,y = [X| u

UX CBOMCTBA.

YucsioBbIe NMOCJIEI0BATEILHOCTH U IIPOTPECCHH

[loHATHE YMCTOBOM MOCIEAOBATEIBHOCTH. 3aJAHUE MOCIEI0BATEIBHOCTH
peKyppeHTHOU (HopMyJoil U popMyIioi N-TO YJieHa.

Apudmernueckas U reomeTpuueckas nporpeccuu. Gopmynsl N-ro yjieHa
apu(pMETUIECKON U T€OMETPUUECKOMN MPOTrpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300pakeHue 4jieHOB apU(PMETUYECKON M reOMETPUYECKON mporpeccuit
TOYKaMU Ha KOOPJAWUHATHOU IMJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAJIBHBIA POCT.

CoXHbIE IPOLICHTBHI.



IJNIAHUPYEMBIE PE3YJIBbBTATBI OCBOEHUS ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O

OBHIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOEHHS IMIPOTPaMMbI y4eOHOro Kypca
«Anredpa» XxapakKTepU3yIOTC:

1) maTpuoTHYeCKOEe BOCIIUTAHHE:

OPOSIBJIEHHEM HMHTEpeca K MPONUIOMY M HACTOSIIEMY POCCHHCKOI
MaTEMAaTHUKH, I[EHHOCTHBIM OTHOIIEHHEM K JOCTIDKCHHMSM POCCHHUCKHX
MaTEMAaTUKOB M POCCHICKON MaTeMaTHYECKOM IIKOJBI, K HCIOIb30BAHUIO THX
IOCTHKEHUH B IPYTHUX HayKaX U MPUKIaTHBIX cdhepax;

2) rpasKaaHCKOe U IyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBIIOJIHEHHIO OOSI3aHHOCTEN TPaKIaHWHA M Peaar3alliu
€ro mpas, MPEACTABICHHEM O MATEMAaTHYECKMX OCHOBAaX ()YHKIIMOHHPOBAHHS
pasIMYHBIX  CTPYKTYp, SBJIEHHH, MPOLELYp TIPakIaHCKOro o0IIecTsa
(HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIECHHIO 3THYECKUX
Ipo0JIEM, CBS3aHHBIX C IPAKTUYECKMM IPHMEHEHHEM IOCTHKEHUN HayKH,
OCO3HAHMEM BaXKHOCTH MOPAJIbHO-ITUYECKHUX IPUHIMIIOB B JIESTEIBHOCTH
YUYE€HOIO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AKTHBHOE YYaCTHE B PENICHHH IPAKTUYECKHX 3a1ad
MaTEMAaTHYECKON HAIpaBIEHHOCTH, OCO3HAHHEM BaKHOCTH MaTEMaTHUYECKOTO
00pa30BaHuUs Ha MPOTSHKEHUH BCEHM JKU3HHU IS YCIENHOM MPpo(deCCHOHAILHOM
JEATEILHOCTH U Pa3sBUTHEM HEOOXOAMMBIX YMEHHMIA, OCO3HAHHBIM BBIOOPOM H
IOCTPOCHUEM HHIUBHAYaIbHOW TPAEKTOPHH O0O0pa30oBaHHMsS M KH3HEHHBIX
IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECCTBEHHBIX OTPEOHOCTEH;]

4) 3cTeTHYECKOe BOCIIUTAHNE:

CIIOCOOHOCTBIO K OMOIMOHAILHOMY M 3CTETHYECKOMY BOCIIPHSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3a[a4, PELICHHH, PAaCCYXXIECHUH, YMEHUIO BUIETH
MaTeMaTH4eCKue 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

OpPHEHTAIE B [EATEIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX
IPEICTaBICHHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEIOBEKA, IIPUPOJILI
1 00IIECTBA, MIOHMMAaHUEM MATEMAaTHYECKOH HAyKH KakK c(ephl YEIIOBEUECKOM
JEATETBLHOCTH, DTAIOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS PA3BUTHUS [UBUIIN3ALINY,
OBIIQJICHUEM S3BIKOM MaTeMAaTHKH W MaTeMaTHYECKOM KyIbTypol Kak
CPEACTBOM  IIO3HAHUS MHpA, OBIAJEHHEM IPOCTEHIIMMH  HABBIKAMH
HCCIIEIOBATEIILCKOM IEATCILHOCTH,

6) ¢pusnueckoe BocnmUTAHHE, (POPMHPOBAHHE KYJILTYPHI 310POBbS H
IMOIMOHATHLHOTO 0JIATOTIOTY YHSI:

TOTOBHOCTBIO IPHUMEHATh MAaT€MATHYECKUE 3HAHUS B HHTEPECAX CBOErO
370POBBS, BEICHHS 370pOBOr0 0o0pa3a JKHM3HH (3I0POBOE  IUTAHUE,
cOaJaHCUPOBAHHBIA PEXKUM 3aHATHHA M OTHBIXA, pEryispHas (u3nUecKas
AKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HABBIKA PE(IIEKCHH, IMPH3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOT'O e MpaBa JIPyroro 4ejoBeKa;

7) 3K0JI0rH4YecKoe BOCIIUTAHHE:

OpHEHTAIE Ha IPUMEHEHHE MAaTEeMATHYECKHX 3HAHMU IS PELICHHS

3aJa4 B 00JIaCTH COXPAaHHOCTH OKPY KAlOIIEH Cpeibl, INIAHUPOBAHUS TOCTYIIKOB



Y OLICHKH MX BO3MOYKHBIX ITOCIIECTBUM I OKPYKAIOLIEH CPEAbl, OCO3HAHUEM
rII00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PeIICHNUS;

8) apmanmranmus K M3MEHSIOIIUMCH YCJIOBHSAM CONHAJIBHOH W
NPUPOIHON Cpelbl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBUSX HEONPEAEIEHHOCTH, MOBBIIICHHIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPaKTUYECKYIO NEATEIbHOCTh, B TOM
YUCJIE€ YMEHHE YYHUTBhCS Yy JIPYyTrUX JIOAEH, NpuoOperatb B COBMECTHOMU
JEATEIbHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHIIMU U3 ONbITA IPYTHUX;

HEOOXOUMOCThIO B (OPMHUPOBAaHMHM HOBBIX 3HAHU, B TOM 4YHCIE
dbopMyIUpOBaTh WJEU, MOHATHUS, TUMOTE3bl 00 OOBEKTAaX U SIBJICHUSIX, B TOM
YHUCJIe paHEee HEU3BECTHBIX, OCO3HABaTh JAC(MUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHUMATH
CTPECCOBYIO CUTYallMI0 KaK BbI30B, TPEOYIOIIUMH KOHTPMEP, KOPPEKTUPOBATH
IPUHUMAEMbIE PEUICHHs] W JeHCTBUSA, (HOPMYIUPOBATh U OICHUBATh PUCKH U
NOCJIEICTBUSA, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Bba3oBbie Jjornueckue aeicTBus:
BBISIBJISITh u XapaKkTepru30BaTh CYILIECTBEHHBIE MPU3HAKH
MaTeMaTUYECKUX OOBEKTOB, MOHATHM, OTHOIICHUNA MEXIY MOHATUSIMH,
(bopMyIUpOBaThH OTpeIeIICHUS MOHATHM, yCTaHABJIUBATh
CYILIECTBEHHBIA MPU3HAK KiIacCU(UKAIMKU, OCHOBAHUS JIsi 000OIIEeHUS
Y CPaBHEHUSI, KPUTEPUH MPOBOJIUMOTO aHAIMN3A;
BOCIIPUHUMATh, (HOPMYIUPOBATH M NPEOOPa3OBBIBATh CYKJICHUS:
YTBEPAUTENIbHbIE U OTPUIIATENIbHBIC, €IUHUYHBIC, YaCTHbIE U OOIIue,
YCIIOBHBIE;
BBIABJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aWMOCBS3U U
npoTuBopeunsi B (akTax, JAHHBIX, HAOJTIONCHUSX U YTBEPKIACHUSX,
npejiaratb  KpUTEPUU I BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUUH;
JIeJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;
pa30upaTh J0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPKACHUM (TPsSMbIE U

OT  MPOTUBHOIO),  TPOBOAUTH  CAMOCTOATEIBHO  HECJIOXKHBIE
JI0KA3aTeIbCTBA MaTEeMaTHYECKUX ¢dakToB, BBICTPanBaTh
apryMEHTaluIo, IIPUBOJNTH IIPUMEPBHI 151 KOHTPIIPUMEPBHI,

000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS;

BBIOMpATH CrOco0 perieHus: yuyeOHoM 3amaun (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HaubOoJiee MOAXOMSIIMHUA C YIETOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaTebCKue AeiiCTBUA:

UCITOJI30BaTh  BOMPOCHI  KaK  HCCIACAOBATCIIBCKUH  MHCTPYMEHT
no3HaHus, (HOPMYyITUPOBATH BOMPOCHI, (UKCUPYIOIINE MPOTUBOPEUHE,
npoOJeMy, CaMOCTOSITEIbHO YCTaHABJIMBATh HMCKOMOE W JAHHOE,
dbopMHpPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO, MHCHHE,
MPOBOJIUTH TI0O CAMOCTOSITEIIBHO COCTABJICHHOMY IUIaHY HECIIOMXHBIH

OKCIICPUMCHT, HeOO0JIBIIIOE HCCJICA0OBAHUC 10 YCTaHOBJICHUIO



0COOEHHOCTEHl MAaTEMAaTHYECKOI0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEKy COOOM;
CaMOCTOSITeNIbHO  (OPMYJIUPOBATH  OOOOIIEHUST ¥  BBIBOABI IO
pe3ynbTaTaM MPOBEIEHHOTO HAOJIIOJECHHS, WUCCIEIOBaHUs, OLICHHBATh
JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3yIbTaTOB, BHIBOJAOB U 0000IIECHUI];
IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCA, a TAK)KE BbIBUIATH
MPEANOJIOKEHHS O €r0 Pa3BUTUH B HOBBIX YCIOBHSX.
Pabora ¢ nndopmanmeii:
BBISIBJISITH HEJOCTATOYHOCTh M HM30BITOYHOCTh MH(OpMAlNU, JaHHBIX,
HEOOXOUMBIX JJISl PELICHUS 3a0a4u;
BBIOMPATh, AHAIM3UPOBATH, CHCTEMATHU3UPOBaTh U HHTEPIPETHPOBATH
UH(GOPMALIMIO Pa3INYHbIX BUIOB U (POPM MpEACTABICHHUS,
BbIOUpaTh (POopMy MpeacTaBiICHHUS WHGOPMALUU U WIUTIOCTPUPOBATH
peliaeMble 3aa4dl CXeMaMH, JuarpamMMamMi, MHOM Trpagukol U HuX
KOMOMHAIIUIMU,
OLICHUBATh HAJAEKHOCTh MH(OPMAIMU MO KPUTEPUSIM, MPEMT0KEHHBIM
YUHUTEJIEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.
KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBUS:
BOCIIPUHUMATh M (POPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBHHM C
YCIOBHSIMU W LENSIMUA OOIIEHMS, SICHO, TOYHO, IPaMOTHO BbIPaXaTh
CBOI0O TOYKY 3pEHHMS B YCTHBIX M NMCBMEHHBIX TEKCTax, JaBaTb
NOSICHEHUSI TIO XOJly pELIEHUsl 3aJa4l, KOMMEHTHPOBATh MOJyYEHHBIN
pe3ynbTar;
B XOJ€ OOCYXKJEHHUs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXKIaeMOi
TEMBI, TPOOJIEMBI, PEIIaeMO 3aJ]a4H, BEICKA3bIBATh UJIEU, HALICJICHHbIE
Ha TOWUCK pEUIEHUs, COIMOCTAaBJIATh CBOM CYXICHHUS C CYKICHUIMHU
IPYrUX YYaCTHUKOB JAHanora, oOHapyKWBaThb pPa3jM4He€ M CXOJCTBO
NO3ULIUNA, B KOPPEKTHOU (opme (opMyIupoBaTh pa3HOIIAacHs, CBOU
BO3PAXKEHUS,
NPEACTABISATh  pe3yJbTaThl  pElIeHUs  3aJadyd, OSKCIEpHUMEHTAa,
UCCJIEIOBAHMS, TPOEKTa, CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHHUSI C Y4€TOM 3a7a4y Npe3eHTAalud M OCOOEHHOCTEH
ayJIuTOPUH,
NOHMMATh M  UCIOJIb30BaTh  IMPEUMYIIECTBA  KOMaHAHOW H
VWHIUBUYyAIbHOM padOThl NPU PEUIEHUH YYEOHBIX MaTeMaTHYEeCKUX
3azay;
OpUHUMATh  1IeJIb  COBMECTHOM  JI€SITENIbHOCTH,  IJIAHUPOBATh
OpraHu3allii0 COBMECTHOM palOThl, pacnpenensTh BHUAbBI padoT,
JIOTOBapUBaThCs, 00CYXKJaTh MPOLIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIBKUX JIFOEH;
y4acTBOBaTh B TIPyNIoBbIX (opmax paboTsl (0OCyxIeHHs, 0OMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBbI M JIPYTHE), BBIIOJIHATH CBOK 4YacTb
paboTbl M KOOPAMHHMPOBATH CBOM JIEUCTBUS C JPYTUMHU 4YJlI€HaMHU
KOMaH/Ibl, OLIEHUBAaTh KAa4eCTBO CBOETO BKJaJa B OOLIMH MPOIYKT IO
KpUTEpHUsM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.
PerynsiTuBHbIE YHUBepcaJbHble y4eOHbIE 1eiiCTBUS
Camoopranusamnus:
CaMOCTOSITEJIBHO COCTAaBJISITh ITUIAH, QITOPUTM pPEUICHHs 3afadu (Wi
€ro 4acTh), BBIOMpaTh CIOCOO pEHIeHUs ¢ YYETOM HMEIOIIMXCA
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaThb U

KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MHGOPMAIIHH.



CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJJIEKT:

BJAJE€Th CIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTpOJIA Ipolecca U
pe3yiibTara peleHnss MaTeMaTUYEeCKOM 3a/1a4u;

IIPEABUJIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH PELICHUH
3a1a4M, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSITENCTB, HAWIEHHBIX OITNOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE pE3yJIbTaTa JEATCIBHOCTH I10CTABJICHHOU
HeIM M YCIOBUSM, OOBSCHATH HIPUYMHBl JOCTH)KEHUS  WIH
HEJOCTH)KEHHUSI ~ LEJIW, HaXOAUTh  OWIMOKY, JaBaTh  OLICHKY

npUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IbTATDBI

K xonmy obydenus B 9 kjacce oOyJaronmuiics TOJYYUT CIICTYIONTUE
IPEAMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYMCTICHUS

CpaBHUBAaTh U YIIOPSIOYMBATH PAllMOHAIBHBIE U UPPALMOHATIBHBIE YUCIIA.

BeinonsaTe apudmernueckue EUCTBHS € PALMOHAIBHBIMU YHCIAMH,
coueras YCTHbIE M MHUCbMEHHBbIE NPHUEMBI, BBINOJHATH BBIYUCICHUS C
UPPALMOHATIBHBIMU YHACIAMHU.

HaxomuTe 3HaueHWs cTeneHed C LEeIbIMM ITOKA3aTesIMU W KOPHEW,
BBIYHCIIATH 3HAYEHUS YHCIIOBBIX BBIPAXKEHHI.

OKpyrasTh AEUCTBUTENbHBIE YHCIIA, BBINOJIHATH NPHUKUAKY pe3yibTaTa
BBIYMCJIEHNN, OLICHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHMs 1 HEPABEHCTBA

PemaTe nuHEiiHbIE U KBAaJpAaTHBIC YPABHEHUS, YPABHEHUS, CBOMSIINAECS K
HUM, IPOCTENIINE APOOHO-PAIMOHAIIBHBIE YPABHEHHS.

Pemate cucTemMpl IByX JIMHEMHBIX YPaBHEHUHN C IBYMsI IIEPEMEHHBIMHA U
CUCTEMBI JBYX YypaBHEHHWI, B KOTOPBIX OJHO YypaBHEHUE HE SBISETCA
JIMHENHBIM.

Pemiath TEKCTOBBIE 3ajayM alreOpamvdeckuMm CIOCcOOOM € MOMOIIBIO
COCTABJICHHMSI YpPaBHEHUS WM CHUCTEMbl JBYX YpaBHEHUH C JBYMS
NEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH,
B TOM YHCJI€ C NMIPUMEHEHUEM TIpaUUYecKUX MNpe/ICTaBleHUl (yCTaHABIMBATh,
UMEET JIM ypaBHEHUE WJIM CUCTEMa YpPAaBHEHWM pEIIeHUs, €CIU HMEET, TO
CKOJIbKO, U TpoYee).

PemaTe nuHeiiHbIe HEPaBEHCTBA, KBaJpPAaTHBIE HEPABEHCTBA, M300paxaTh
pelIeHre HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alIMChIBATh PELIEHUE C TOMOLIBIO

CHMBOJIOB.



Pemlarb cuCTEMBI JIMHEMHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKJIIOUAIOIUE KBAJApPaTHOE HEPABEHCTBO, H300pa)kaTb PpEIIEHUE CUCTEMBI
HEPAaBEHCTB HA YHCIJIOBOW IMPSAMOW, 3aIlACHIBATH PEIIEHHUE C ITOMOUIBIO
CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHNUH PA3JIMYHbIX 3a]1a4.

DOyHKUNHA

Pacnio3naBaTe (yHKIMH W3y4eHHBIX BUAOB. [loka3pIBaTh cXeMaTHYECKH
pacIioyioKeHUe Ha KOOPIUHATHOM TUIOCKOCTH TpaduKkoB PyHKIUH Buaa: Y = KX,
y=kx+b,y=k/x,y =ax2 + bx + ¢,y = x3, y = VX, y = [X|, B 3aBucuMocTH OT

3HaYeHUHN K07 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

CtpouTs 1 n300paXkaTh CXeMaTUYECKU I'paUKU KBaAPATUYHBIX (PYHKIIHUI,
OIMCBIBATH CBOMCTBA KBAAPATUYHBIX (PYHKIUI 10 UX rpadukam.

Pacnio3HaBate KBafpaTHuHyl0 QYHKIHIO 10 (opMyne, MTPUBOIUTH
IpUMEPHI KBAAPATHYHBIX (PYHKIIUH U3 peabHOM JKU3HU, (PU3UKU, TECOMETPHUU.

YucioBble NOCTE10BATEILHOCTH U NPOrPecCHu

Pacno3HaBaTh apu@METHUECKYyI0O U T'€OMETPUUYECKYIO IPOTPECcCUU MpH
pa3HbIX crocobax 3aJaHusl.

BbINOMHATE BBIUKCIEHUS C HCIOJNb30BaHUEM (GopMyl N-ro 4ieHa
apu(pMeTHYeCKO U reOMETPUUECKON MPOTPECCHi, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4jaeHBl MOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemarp 3amaun, CBA3aHHbBIE C YUCIOBBIMU MOCJEI0BATEIILHOCTSIMH, B TOM
qyclie 3aJadyd U3 peaNbHOM KHU3HU (C UCHOJB30BAaHUEM KAaJBKYJIATODA,

HU(PPOBBIX TEXHOJIOTHI).
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JleicTBUTENbHBIE YHCIIa
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DJIeKTPOHHbIE
(udposbIe) OcHoBHBIE BUADBI
KoymmyecrBo yacoB oOpa3oBaTe/IbHbIE AeATe/IbHOCTHU
pecypchbl 00yJarOmuUuxXcsAa
Nen/ | HaummeHoBaHHe pa3eioB H
n TeM NMPOrpaMMblI Kontp
OJIbHBI IIpakTu
Bceero e yeckue
pador padoThI
bl
1 Uwucna u BEIYUCIICHHUS. 9 bubnuoreka I{OK https:// Pa3BuBaTh Mpe/CTaB/IeHUs O

YHC/Iax: OT MHOXKECTBa
HaTypabHBIX YHCEN JI0
MHO>KeCTBa
JelCTBUTETBHBIX YKCeJT.
O3HaKOMUTBCS C
BO3MOXXHOCTBIO
TIpe/ICTaB/IeHUs
JIeMCTBUTETEHOTO UHC/Ia Kak
0eCcKOHeUHOM /IeCITUUHON
Ipobu, MPUMEeHSITh
JeCTUYHbIE TIPUOTVKEHUST
palMOHABHBIX U
WppaIrMOHABbHBIX UUCE]T.
N306paxathb
JelCTBUTE/TbHBIE UKC/Ia
TOYKaMU KOOD/JUHAaTHOU




MPSIMOM. 3anM1ChIBaTh,
CpaBHMBATH U
yTIOpsiZl0urBaTh
JelCTBUTe/IbHbIE YKC/Ia.
BrinonHaTs, coueras
YCTHBIE U TMCbMEHHbIe
npuémel, apudmeTruuecKue
JeNCTBUS C PaLMOHA/TEHBIMU
yKCIaMy; HaXOJUThb
3HaueHus CTereHel ¢
L|eJIbIMUY T10Ka3aTesIsiMU U
KOpHE; BEIUMC/ISTh
3HAYeHUs! YMCJIOBBIX
BbIpakeHU. [TomyuuThb
T1ipe/iCTaB/IeHue 0
3HAUMMOCTH
JeNCTBUTEITBHBIX UrCes B
MpaKTUYeCKon
JlesiTelTbHOCTH UeioBeKa.
AHanu3upoBaTh U JieylaTh
BBIBOZIbI O TOUHOCTH
TIPUOJTHKEHUS
JIeMCTBUTETBHOTO YKC/ia TPy
pettienyu 3aau. OKPyTATh
JefcTBUTeTbHbIe YA,
BBIMOJIHSATH NPUKUKY
pe3y/ibTaTa BbIUMC/IEHUH,
OLIeHKY 3HaUeHUM YMCIOBBIX
BBbIPa’KeHU. 3HAKOMUTBCS C
WCTOpHeN pa3BUTUS




MaTeMaTHUKHN

YpaBHEHHUS U HEPABEHCTBA.

YpaBHEHUs C OTHON
MEPEMEHHOMU

14
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OcBauBaTh, 3alIOMHUHATh U
MIPUMeEHSITh Tpaduueckue
METO/bI TIPU PeIeHUH
ypaBHeHHH, HepaBeHCTB U
ux cucreM. Pacrio3naBaTb
1jeJible U JPOOHBIe
ypaBHeHuUs. Pelathb
JIUHEWHbIe U KBafIpaTHbIE
ypaBHEHHUSI, ypaBHeHHUs],
CBOJAIHECS K HUM,
rpocTeuire
JpobHOpaIMOHabHbIE
ypaBHeHust. [Ipefyiarate
BO3MOXXHbIE CITOCOOBI
pellieHys] TEKCTOBBIX 3a7iay,
00CYy>K/1aTh WX U PeIaTh
TeKCTOBBIE 33/lauMl Pa3HbIMU
criocobamMu. 3HAKOMUTBCS C
WCTOpHeN pa3BUTHUS
MaTeMaTHKH

YpaBHEHHUS 1 HEPABEHCTBA.

Cucremsl ypaBHEHUN

14

bu6mmorteka IIOK https://
m.edso0.ru/7f419d08

OcBavBaTh Y IPUMEHSTh
TIPUEMBI PellieHHs] CUCTeMbI
[IBYX JIMHEeWHBIX YpaBHEeHUN
C AByMsI TlepeMeHHbIMHU U
CHCTEMBI IByX YPaBHEHWH, B
KOTOPBIX OFHO ypaBHeHHe
He SIBJISIETCS TMHENHBIM.
Ncnonb3osaTth
(hyHKIIMOHA/IbHO-




rpaduueckue
TIpe/iCTaBIeHUs [|Ist
pelLleHys U UCCIle/I0BaHUs
yPaBHEHUI U CUCTeM.
AHanusupoBaTth TeKCThI
3ajauy, pelaTh UX
anreObpanyecKUM Criocobom:
repexoAuTh OT CJI0OBECHOM
(hopMyTUPOBKU yCJIOBUSI
3aJjauu K anrebpanyeckoi
MO/Ie/IY IIyTEM COCTaBJIEHUS
CUCTEeMEBI YpaBHEHH;
pelaTh COCTaB/IEHHYHO
CUCTEeMY ypaBHeHHH;
WHTepIIpeTHpOBaTh
pe3y/bTaT. 3HAKOMUTBCS C
WCTOpHeN pa3BUTHUS
MaTeMaTHKH

YpaBHEHHUS 1 HEPABEHCTBA.
HepasenctBa
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YuTaTb, 3aMMChHIBATD,
TTOHUMATh,
HMHTepIIPeTUPOBATh
HEPaBEHCTBA; UCTI0/Ih30BaTh
CUMBOJIUKY 1
TEePMUHOJIOTHIO. BBIMOMHATE
rpeoOpa3oBaHUs
HEPaBEHCTB, MCIT0/Ib30BaTh
J1s TIpeobpa3oBaHus
CBOMCTBA YKUC/IOBBIX
HepaBeHCTB. PacriosHaBaTth
JIMHeMHbIe U KBa/[paTHbIe




HepaBeHCTBa. PemaTe
JIHeMHble HepaBeHCTBa,
CUCTEMBI JIMHENHBIX
HepaBeHCTB, CUCTEMBI
HepaBeHCTB, BK/IFOUAIOI{X
KBaJpaTHOe HepaBeHCTBO, U
pelarTh ux; 00CYy>K1aTh
TMOJTyYeHHbIe PelleHus.
W306parkath pelieHure
HepaBeHCTBa U CUCTEMbI
HepaBeHCTB Ha YMC/IOBOU
TIPSIMOM, 3aTlMChIBaTh
pellieHNe C TIOMOILbI0
CcuMBOJIOB. Periats
KBa/IpaTHble HePaBEeHCTBa,
WCTI0Mb3ys rpadrdeckye
nipesicTaBieHus. OcBavBaTh
Y TIPYMEeHSITb HepaBeHCTBa
TIPY PelIeHrH Pa3TuIHbIX
3a7la4, B TOM UHCJIe
MPaKTUKOOPHUEHTUPOBAHHBI

OyHKIUU
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Pacrnio3HaBaTh BUABI
H3ydaeMbIX (QYHKIIMIA;
WJITIOCTPUPOBATh
CXeMaTH4yeCKH, 00bsCHATh
pacriosioykeHre Ha
KOOP/IMHATHOM TJIOCKOCTH
rpadukoB QyHKLMHN BUjA: y
=kx,y=kx+b,y=kx,y
=x2,y=x3,y=V,y=|




X | B 3aBUCHMOCTH OT
3HaYeHU KO3 PULIeHTOB;
OIMChIBaTh UX CBOMCTBA.
PacriosnaBath
KBa/IPaTUUHYIO (QYHKILMIO 10
dhopmyie. TTpuBoUTE
TIPUMepbI KBaZIpaTUUHBIX
3aBUCHMOCTEeN U3 peasbHON
JKU3HH, (PU3UKH, TeOMETPHH.
BrIsiBisTE 1 00600111aTh
ocobeHHOCTH rpaduKa
KBa/IPATUUHOMN QyHKIUU Y =
ax2 + bx + c. CTpouTs 1
n300pakaTh CxeMaTh4eCKu
rpaduKy KBaJpaTUIHBIX
(byHKLMM, 3ajaHHBIX
dbopmynamu BUga y = ax2 ,y
=ax2+qy=a(x+p)2,y
=ax2 +bx +c.
AHanv3upoBaTh U
TPUMeHSITb CBOMCTBa
W3yUeHHbIX GYHKLUN 171 UX
TIOCTPOEHUSI, B TOM UHCJIE C
TIOMOIIIBIO LIU(PPOBBIX
pecypcos

YucioBble
OCJIEN0BATEILHOCTH
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OcBauBaTh U IPUMEHSTh
WHJeKCHbIe 0003HaYeHUs,
CTPOUTH peueBble
BbICKa3bIBaHUSI C
WCII0/1b30BaHUEM




TePMUHOJIOTHY, CBSI3aHHOM C
TIOHSITHEM
0C/IeloBaTebHOCTH.
AnHanu3upoBathb (hopMyiy n-
ro ujieHa
T0C/Ie/J0BaTe/IbHOCTH MITH
peKyppeHTHYyI0 GhopMyny u
BBIUUC/ISITE YWIEHBI
TI0C/IeIoBaTeTbHOCTE],
3a/JaHHBIX STUMU
dbopMmynamu. YcTaHaB/IMBaTh
3aKOHOMEPHOCTE B
MOCTPOEHNH
0C/IeloBaTeIbHOCTH, eC/T
BBITIMICAHBI [TePBbIe
HECKOJIbKO e€ 4JIeHOB.
Pacrio3naBate
apuMeTHUECKYIO U
reoMeTpUUecKyIo
TIPOTPeCcCUU TIPU pasHbIX
cnocobax 3amaHus. Pelath
3a/lauM C UCTIO0Ib30BaHUEM
dhopMyJ1 n-TO useHa
apupMeTHUeCKON U
reoMeTpUYecKoi
TIPOTPeCcCUi, CyMMBI TIEPBBIX
n wieHoB. M300paxarhb
YJieHkI 110C/IeI0BaTeIbHOCTH
TOYKaMH Ha KOOPAWHATHOU
I71I0CKoCTU. PaccmarpuBath




MIprYMepkI MTPOLIeCCOB U
SIBJIEHUM U3 peaJibHOM
JKU3HH, WITIOCTPUPYIOILMe
M3MeHeHHe B
apudmeTrUecKou
MIpOrpeccu, B
reoMeTpUYecKou
MIPOrpeccHu; n306paxkaThb
COOTBETCTBYIOLL[HE
3aBUCUMOCTHU rpadryecku.
PeriaTek 3asjaum, CBSI3aHHBIE
C YMCTIOBBIMU
TI0C/Ie/10BaTeTbHOCTSIMU, B
TOM UHMCJIe 3a/1a4uM U3
peasibHOM XKU3HU C
WCTI0/Tb30BaHreM LU(POBBIX
TeXHOJIOTUM (371eKTPOHHBIX
Tabsmil, rpadrudyeckoro
Ka/bKy/IATOpa U T.IL.).
Pemath 3a1aun Ha CJIOXKHbIE
MIPOLIEHTEI, B TOM YKCJIe
3a/jauy 13 peasbHON
TMPaKTUKH (C
WCTIO/Tb30BaHUEM
KaJIbKYJ/ISITOpa).
3HaKOMUTBCS C UCTOpHe
Pa3BUTHS MaTEMaTHUKU

[ToBTOpeHue, 06001IeHNE,
cUcTeMaTH3aIus 3HaHui
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OnepupoBaTh MOHATUSIMU:
MHOYXeCTBO, TIOZAMHO>KeCTBO,
orepaLuu Haj,




MHOYKeCTBaMU;
WICTIOJTh30BaTh rpaduueckoe
T1peJiCTaB/eH1e MHOKECTB
JJ151 OTIMCAHKS peaslbHbIX
TIPOLIeCCOB U SIBJIEHUH, [1pU
pelLleHry 3a/a4 U3 APYTUX
yueOHBIX MPeZMEeTOB.
AkTyanu3uposarb
TEPMUHOJIOTHIO U OCHOBHbIE
JlefiCTBUS, CBSI3aHHbIE C
YKCIaMU: HaTypajbHOe
YKCI0, TIPOCTOE U COCTaBHOE
4KCa, AeMMOCTb
HaTypasbHbIX UMCe/,
TNIpY3HAaKY J1e/IMMOCTH, 1ie/ioe
YKC/I0, MOZY/Tb YMCTIA,
0OBLIKHOBEHHAs U
JecsiTHuHast 1pobwu,
CTaH/APTHBIN BUJ, UMCIIA,
aprdMeTHUeCKUit
KBa/IpaTHBIN KOpeHb.
BrinonHATh feicTBus,
CpaBHMBATH U
YTIOpSiZI0UMBATE UKCIIa,
MIPe/CTaB/IATh UMc/ia Ha
KOOpJVHATHOU TIPSIMOH,
OKPYIJISITh UMCJIa;
BBINOJIHSATh NPUKUAKY U
OLIEHKY pe3yJ/bTaTa
BBIUMC/IEHWH. Perate




TEKCTOBbIE 3a/IaUM
apuMeTHIeCKUM
criocobom. Periathe
MpaKTUYecKye 3a/1auy,
COZiep>Kalliye TIPOLIEHTHI,
JIOJIH, YaCTH, BhIPAKAOII[He
3aBUCUMOCTH: CKOPOCTh —
BpeMsl — PaCCTOSTHUE,

1[eHa — KOJIMUeCTBO —
CTOMMOCTE, 00BLEM

paboThl — Bpemsi —
MIPOU3BO/IUTENTLHOCTE TPY/A.
Pa3bupathb peasnbHble
JKU3HEHHbIe CUTYal[|H,
(hopMynMpoBaTh X Ha
SI3bIKe MaTeMaTHKH,
HaXOUTh pellieHue,
MIpUMEHSISI MaTeMaTHUeCKUM
arnrapar, MHTepPIpeTUpPOBaTh
pe3y/bTaT
AnreGpanueckue
BBIPA;KEHUA:
OrnepupoBaTh MOHATUSMH:
CTeTeHb C T1e/IbIM
ToKa3aresiem,
apudMeTHUeCKHMA
KBa/IpaTHBLIN KOPEHb,
MHOTOu/IeH, anrebpanyeckas
ZIpo0b, TOXK/ECTBO.
BLIMOMHATE OCHOBHBIE




JeWiCTBYS: BBITIO/THSTh
pacyéTsl 1o ¢popmynam,
nipeoOpa30BbIBATH LieTIbIe,
JpobHopalioHa/IbHbIe
BbIP&KEeHUs U BbIPayKEHHsI C
KOPHSIMH, Peayn30BbIBaTh
pas/o)keHWe MHOrOY/IeHa Ha
MHO>KUTEJTH, B TOM YHCJIE C
WCII0JTb30BaHueM (hopmy
Pa3HOCTU KBa/IpaToB U
KBa/ipaTa CyMMBbI U
Pa3HOCTH; HaXOUTh
JOMyCTUMBbIe 3HAUeHHsT
riepeMeHHbIX 151
IpoOHOpaIMOHATbHBIX
BbIpakKeHUM, KOpHe.
MogenpoBars C TIOMOLLBIO
dhopMys1 peanbHbBIE
TIPOLIECCHI U SIBIEHUS
dynxnuu: OrnepupoBaTh
TIOHATUSAMU: (PYHKLIS,
rpaduK GyHKLUUH, HYIA
(YHKLMU, TIPOMEKYTKH
3HAKOTIOCTOSIHCTBA,
TIPOMEXKYTKHM BO3pacTaHusl,
yObIBaHUs, HaUOOJIbILIEE U
HavMeHbIlIee 3HaueHUst
byHKIMU. AHaTU3UPOBaTh,
CpaBHMBATh, 0OCYX/IaTh
cBo¥icTBa (DYHKIUI, CTPOUTD




ux rpaduku. OnepupoBaTh
TIOHSTUSIMU: TIPSIMast
TIPOIOPLIMIOHA/IBHOCTD,
obOpartHas
TPOIOPLIMIOHA/IBHOCTD,
JMHerHast QyHKLWS,
KBa/IpaTUUHast QyHKLIS,
napabouia, ruriepboJia.
Vcronb3oBaTh TpaduKy AJist
orpeiesieHUst CBOMCTB,
TIPOLIECCOB U 3aBUCUMOCTEH,
JJ1s1 pellieHust 3a/ja4 13
IpYrux yueOHBIX IpeMeTOB
Y peanbHOM >KU3HU;
MO/Ie/TMPOBATh C TIOMOILBIO
rpadvKoB peasbHble
MIPOLIeCCHI U SIBJIEHUSI.
Bripaxkats Gpopmynamu
3aBUCUMOCTH MEXAY
BeJIMUMHAMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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['eomerpus.
COJEP/KAHHUE OBYUYEHUA

9 KJIACC

Cunyc, xocunyc, Ttanreic yrmoB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI TPUBEICHUS.

Pemenne TpeyronpHukKoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHUecKuMX 3a7ady C HCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB H
TE€OPEMBI CUHYCOB.

[TpeoOpazoBanue nmogodus. [logo6re COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 HpPOU3BEAEHUM OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEIACHHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, mnmHa (MOAYJB) BEKTOpa, COHANPABICHHBIE  BEKTOPHI,
MPOTHUBOIIOJOKHO HANpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJl BEKTOpamu. Pa3iioxkeHue BeKTopa Mo IByM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTopa. CKalasipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE JIJIs1 HAXOKJAEHUS JJIUH U YTJIOB.

JlekapToBBl KOOpIMHATBI Ha IUIOCKOCTHA. YpaBHEHUs NPSIMOM U
OKPY’KHOCTH B KOOpJIMHATax, MEpPEcCEYeHHE OKPYKHOCTEH M IpsIMbIX. Meroa
KOOPJIMHAT U €r0 MPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKK. JlnmuHa OKpyXHOCTH. ['pamycHas wu
paaviaHHas Mepa yria, BbIUMCIEHUE JUIMH AYT OKpyxHocTeil. [lnomans kpyra,
CEKTOpa, CETMEHTA.

JIBY>KEHUS TUIOCKOCTH M BHYTPEHHUE CUMMeETpuH (uryp (37eMeHTapHbIC

npeacrasieHus). [lapamiensHbiii mepeHoc. [ToBopor.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA HPOI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPUS)» HA YPOBHE OCHOBHOI'O

OBHIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpamMMbl y4yeOHOro Kypca
«['eomeTpus» XapaKTEPHU3YOTCH:

1) maTpuoTHYecKoe BOCIUTAHHE:

IIPOSIBICHUEM HMHTEpeca K IPOLUIOMY H HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHWEM K JOCTHXKEHUAM POCCHUICKHX
MAaTeMaTUKOB U POCCHMCKOM MaTeMaTU4YEeCKOW MIKOJIbI, K UCIIOJb30BAHUIO ITUX
JOCTKEHHUH B IPYTUX HAayKaX U MPUKIATHBIX cepax;

2) rpakKAaHCKOe U TyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO O0SI3aHHOCTEN TpaKAaHWHA U peanu3aluuu
€ro Ipas, MPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (PYHKUIHOHUPOBAHUS
pa3NUYHBIX  CTPYKTYp, SBJIEHUH, MpoLeAyp TIpakJaHCKOro OOIIecTBa
(Hampumep, BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXICHHIO STHYCCKHX
npoOJeM, CBA3AHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JIOCTUKEHUN HayKH,
OCO3HAaHUEM BAXKHOCTH MOPAIBHO-ITUYECKUX MPHUHIMIIOB B JIE€ATEIbHOCTH
Y4EHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTUE B PEIICHUHM MPAKTHYECKUX 3a/1ay
MaTE€MaTUYECKOM HalpaBJICHHOCTH, OCO3HAHUEM BAa)KHOCTHM MAaTEMaTHYECKOIrO
o0Opa3oBaHUs Ha MPOTSKEHUU BCEU JKU3HU JJIA YCHEITHOW npodecCuOHaIbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM HMHAUBUAYAIBHON TPAEGKTOPUU OOpa30BaHUS M KU3HEHHBIX
IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCITUTAHME:

CIIOCOOHOCTBIO K 53MOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ay, PELICHHH, pacCyXICHUM, YMEHUIO BUAETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIOBEKA, MPUPOJIbI
U o0ulecTBa, MOHUMAaHUEM MAaTeMAaTHYECKOW HAyKW Kak cepbl 4eroBeYeCKON
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTHU JJIs1 pa3BUTHUS LIMBUIIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH M MaTEeMaTHYeCKOM KyJIbTYpOll Kak
CPEICTBOM TO3HAaHUA MHUpA, OBJAJACHUEM MPOCTEHIIMMH  HaBBbIKAMU
UCCJIEI0BATENIbCKOM IEATENbHOCTH;

6) ¢pusnueckoe BocnuTaHUE, (POPMHPOBAHNE KYJIbTYPHI 310POBbSI H
IMOIMOHAIBHOIO 0J1aroNOJyYus:

TOTOBHOCTBIO MPUMEHATHh MaTEeMaTHYECKHWE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs,, BEIEHHUS] 30poBOro o0Opaza KU3HU (3JOpOBOE  MUTAHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHITHUM W OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTbH), C(POPMUPOBAHHOCTBHIO HABbIKA PEQPIEKCUHU, NMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e MpaBa JIPyroro 4ejioBeKa;

7) 3K0JI0rHYecKoe BOCIIMTAHME:!

OpUEHTalMell Ha MPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWM ISl penieHus

3a/1a4 B 00JIACTH COXPAHHOCTH OKPY’KAIOIICH CpeJibl, TNIAHUPOBAHUS MTOCTYIIKOB



Y OLICHKHM UX BO3MOXKHBIX MOCIEICTBUI JIJI1 OKPYKAIOLIEH Cpebl, OCO3HAHUEM
I00ATBPHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U TyTeH UX PEIICHHUS,

8) amanTramuss K W3MEHAIIUMCS YCJOBHSIM COIHAJILHOH W
NPUPOIHON Cpelbl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO ACSATEIbHOCTb, B TOM
YuClie YMEHHE YYWUTHCS Yy JAPYruX JIoJed, NpuoOpeTaTh B COBMECTHOMU
JEATEeIbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 OTbITA JIPYTHUX;

HEOOXOJAMMOCThIO B (OPMHPOBAHWM HOBBIX 3HAHWH, B TOM YHCJIC
dbopMyIUpoOBaTh WJEU, MOHATHUS, TUMOTE3bl 00 OOBEKTAaX U SIBJICHUSIX, B TOM
YUCJIE paHee HEHU3BECTHBIX, OCO3HABaTh AC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE,

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYID CHUTYaIlMiO0, BOCTIPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMII KOHTpPMEp, KOPPEKTUPOBATH
MPUHUMAEMBbIE PEIICHUS U JEeUCTBUSA, (POPMYIUPOBATh U OLIEHUBATHh PUCKU U

NoCJIeICTBUS, (OPMUPOBATH OIIBIT.
METANPEJMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbI€e HeiiCTBHS
ba3oBble JJornueckue JeMCcTBHA:
BBIABIATE M XapaKTepU30BaTh CYIICCTBEHHBIE TPU3HAKHU
MaTeMaTUYECKUX OOBEKTOB, MOHATHI, OTHOIICHUN MEXIYy MOHSTUSIMHU,

dbopMyIUpoBaThH ONpeEeCHUs MOHITUH, YCTaHABIUBATh CYIIIECTBEHHbBIN
MpU3HAK KiaccupUKalMyi, OCHOBaHUA Jisi OOOOIEHHS U CPaBHEHMS,

KpuTepyH I o8 yMoro aHamM3a; _
BOCIIpUHUMATE, (QOPMYIMPOBaTE M NPEOOPA3OBBLIBATL  CYKICHHUS!

YTBECPAUTCIIbHBIC W OTPUHOATCIbHBIC, CAWMHWYHLIC, YaCTHBLIC U O6H_[I/I€,

CJIOBHBIC
BbLIABJIIATH MAaTEMATHYCCKUC 3aKOHOMCPHOCTH, B3aNMMOCBA3HU n

npoTUBOpeunsi B (akTax, aHHBIX, HAOTIOJCHUSX U YTBEPKICHUSX,

npemiaratb  KpUTEPUM Ul BBISBICHUS ~ 3aKOHOMEPHOCTEH W
IIPOTUBOPEYNIL;
JieJaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX W

HHAYKTHBHBIX MO3AKJIIOUYEHHM 1\%/Moe,alcmoqg WU 110 aHAJIQTHUH;
pa3z0onpaTh JOKa3aTeIbCTBA MATEMATUUECKUX YTBEPXKIACHUM (IIPSAMbIE U

OT  MPOTUBHOTO), IPOBOJAUTL  CaMOCTOATENIBHO  HECJIOYKHBIE
JI0Ka3aTesIbCTBA MaTEMAaTUYECKUX (PAKTOB, BBICTPAUBATH apryMEHTALUIO,
OPUBOJUTH NMPUMEPHI U KOHTPHPUMEPHI, 0OOOCHOBBIBaTh COOCTBEHHbIE

cyxal us; y
BEI%:I/Iga’I% CIoCco0 peuieHust yuyeOHOU 3amaud (CpaBHUBATH HECKOJIBKO

BApUAHTOB pEIICHUs, BBIOMpATh HaubOoOJee MNOAXOASAIUMN ¢ Yy4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).
Ba3oBble ucciienoBarejLCKue J1elCTBUA:

HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJ'IC)IOBaTCJ'IBCKI/Iﬁ HHCTPYMCHT

MO3HAHUS,

dbopMynrpoBaTh BONPOCH], (UKCUPYIOIIME MPOTUBOpEUHE, MPOoOIIEMY,
CaMOCTOATENIbHO YCTaHAaBIMBAaTh KMCKOMOE MW JaHHOe, (OpMHpPOBATH

PUIOTE3y R ! entuposars cBoro noszuumio, mueH ¢; .
MPOBOJUTE II0° CAMOCTOSITEJILHO COCTaBJIECHHOMY ILIAHY HECIIOXKHBIN

OKCIICPUMCHT, HEeOOJIBIIIOE HCCIICAOBAHUC I10 YCTAaHOBJICHUIO



OCOOCHHOCTEHl MaTeMaTHYECKOTO 06’B€KTa, 3aBUCHUMOCTEH OOBEKTOB

MEXITy COOOI;
CaMOCTOSATEIBHO dopMynupoBath  OOOOINEHHS W  BBIBOABI 11O

pe3ynbTaTaM NPOBEAEHHOIO HAOIIOJAEHUS, HUCCIEIOBAHMS, OLICHHBATh

JOCTOBEPHOCTH MOTYICHHBLP €3VIIETATOB, BRIBOJIOB U 000OIICHMIA;
POTHO3UPOBATH BO3MOKHOE PAa3BUTHE IMPOIECCA, a TAKKE BbIIBHUTaTh

IMPCAITOJIOKCHNA O €I'0 Pa3BUTUN B HOBBLIX YCJIOBHIX.

Pabd ta c unpp manueii:
BBISIBJISITH HEJOCTATOYHOCTh U HM30BITOYHOCTh HMH(OpPMAIMM, IaHHBIX,

HCO6XOI[I/IMBIX JUI pCHICHUS 3aJ1a4H,
BBI6I/IpaTL, AHAJIM3UPOBATE, CUCTCMATU3UPOBATL W HHTCPIIPCTHPOBATDH

nrdopmaruio pasi unpIX BUOB 1 hopy npeacral eHus;
BBI%%I)IJ).TB $opBIy HpeI[CTaBJ%HI/IH q)ng(yop%[funn ¥ WIIOCTPUPOBATE
pellaeMbple 3aJaYd CXEMaMHM, AMarpaMMaMH, HHOM TpadMKod M HX

KOMOUWHAIUSIMU;
OIIEHHBAaTh HANEKHOCTh MHQPOPMAIUU MO KPUTEPHUAM, MPEITOKCHHBIM

yuuTeNneM Win chOpPMYITHPOBAHHEIM CAMOCTOSATENBLHO.
OMMYHHKATHBHbIE ﬁfﬁ' epcajbHbIe 1yq@ uble geiick &
BOCIIPUHUMATh OPMYIIMPOBATh CYKIEHUS B COOTBETCTBHU C
YCIIOBHSAMM U LEJIAMH OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO

TOYKY 3pC€HHA B YCTHBIX W IMCbMCHHBIX TCKCTAX, AdBATh INOACHCHHS 110
X0y peuICHUs 3aJ1a4, KOMMCHTHUPOBATH IOJIYYCHHBIN PEC3YyJIbTAT,

B XO/le OOCYXKJIEHHS 3a1aBaTh BONPOCH 110 CymIecTBY o6cyxAMOU
TeMbl, IPOOJEMBI, PEIIAEMO 3a1aul, BHICKA3bIBATh MJEH, HAIlETIEHHbIE

Ha IIOMCK pPEUIEHHUs, CONOCTAaBIATb CBOM CYXIEHUS C CYKICHUSIMH
IPYrUX YYacTHUKOB JMajora, OOHApy»X uBaTh pa3IMuyu€ U CXOJCTBO

MO3UIIMNA, B KOPPEKTHON (opMe (HOpMYIUPOBATh Pa3HOIIACHS, CBOU

BO3PAKCHHS;
IpEeACTaBIIATh pe3ynabTaThl  peIleHUs  3aJa4yd,  JKCIICPUMEHTa,

UCCJIEIOBAHMS, TPOEKTa, CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUS C Y4Y€TOM 3aJad Npe3eHTAUMd U OCOOEHHOCTEU

ayIHTOPUH .
noHHuMaTh U UCIMOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U

K

WHANBUIYaTbHON pabOThl MpPU PEIICHUH Y4EeOHBIX MaTEeMaTHYECKUX

3aad4; .
PUHUMATh LIEJb  COBMECTHOH  JEATEIBHOCTH, IJIAHUPOBATH

OpraHu3alii0 COBMECTHOM palOThl, pachnpeAensTb BHIbI padoT,
JIOTOBapUBATHCS, OOCYKAaTh MPOIECC U pe3yibTaT padoThl, 0000IIaTh

muenus Hec® R kux mroneit;
y4yacTBOBaTh B TIPYNNOBbIX QopMax paboTsl (0OCyxIeHus, OOMeH

MHCHUSMH, MO3TOBBIC IITYPMBI M JIPYTHE), BBITOJHATH CBOI YacCTh
paboThl M KOOPJAMHUPOBATh CBOM JECUCTBUS C JPYTUMHU UJIEHAMU
KOMaH/Ibl, OLICHUBATh KAaYECTBO CBOEr0 BKJIAJa B OOIIMNA MPOIYKT IO

KpUTepusiM, cHOpPMYITUPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBUS.

PerynsiTuBHbBIC YHUBEpPCAJbHbIE Y4eOHbIE 1eCTBUS

Camoopranusanus:
CaMOCTOSITENIbHO COCTABJIATH IUIaH, aJTOPUTM PEIICHUs 3a/1auu (WA €ro

4acTh), BEIOUPATH CIOCOO pelIeHUs C YYETOM MMEIOUIUXCS PECYPCOB U



COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh M KOPPEKTHPOBAThH

BapHAaHTHI PEUICHUI ¢ yu€TOM HOBOM MH(OpMAITIH.

MOKoHT O‘]H’&Z)MO oHa'LHbIH nHTELIeNT !

BJIA]] 0COOaMHU  CaMOIPOBEPKH, CaMOKOHTPOJIA TMpoiecca |

He%&HBTaTa Pemenus mat®marnueckoii 3agaumu;
BHJIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEILICHUH
33j1a4M, BHOCHTH KOPPEKTHBBI B JIGATENBHOCTh Ha OCHOBE HOBBIX

O6CTO$IT€J'IBCTB HaI/II[CHHBIX OIJ_II/I6OK BBISABJICHHBIX TPYI[HOCTGI/I
OLICHUBATb COOTBCTCTBI/IG pe3yiibTata ACATCIbHOCTU IMOCTaBJICHHOM OCIn

U YCJIOBHUAM, OOBSCHATH MPUUUHBI JIOCTUXKECHHUS WU HEIOCTHUKCHUS
eJI1, HAXOJIUTh OIIMOKY, TaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy obydenus B 9 kyacce oOydJaronmuics MOJYYUT CIICTYIONTHE
IIPEAMETHBIE PE3YNbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKLUHMU OCTPBIX YIJOB, HAXOAHUTh C HX
MIOMOILBIO PAa3JIUYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOIO TPEYroJbHUKA («peuieHue
NPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxomuTh (C MOMOIIBIO KaBKYJIATOPA)
JUIMHBI U yTJIbI 7151 HETAOJIMYHBIX 3HAUYECHUU.

[Tonmp30oBaThHCA dbopmynamu MIPUBEIACHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM [IJIsl HAXOXKIEHUS COOTHOLIEHUH MEXIy
TPUTOHOMETPUYECKUMHU BETUUMHAMMU.

Hcnonb3oBaTh TEOPEMbl CHHYCOB M KOCHHYCOB JUISI HaXOXIACHUS
pPa3IMYHBIX ~ JJEMEHTOB  TPEYrOJIbHUKa  (KpEIICHHE  TPEYTOJIEHUKOBY),

OPUMEHATh MX TMPU PEIICHHWH T[eOMETPUYEeCKUX 3ajnad. Branertsb

MOHATUSAMU  NpeoOpa3oBaHUsl MOAOOUSA, COOTBETCTBEHHBIX
eMEHTOB  Mojao0HBIX  ¢uryp. Ilonb3oBathesi  cBOMCTBAaMU  MOJI00MS
IIPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIIATH JJIMHBI U HAXOAUTH YIJIbl Y OJTOOHBIX
¢buryp. IlpumeHnsTh cBolcTBa MOJOOMS B NPAKTUYECKHUX 3ajadax. YMEThb
NPUBOAUTH MMPUMEPHI MOJOOHBIX PUTYP B OKPYXkAIOLEM MHUPE.

[lonb3oBaTbCs TEOpeMamMu O TPOU3BEACHUU OTPE3KOB XOpA, O
MPOU3BEJEHUHU OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMHM, MIOHUMATh UX T€OMETPUUYECKUN U (PU3HUECKUI
CMBICII, IPUMEHITh UX B PELICHUU TEOMETPUYECKUX U (U3MYECKUX 3a/ad.
[IpuMeHsATh CKalsipHOE MPOU3BEICHUE BEKTOPOB [UJIS HAXOXKICHUSA [JIUH U
YTJIOB.

[Tonb30BaThCA METOAOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSTH €ro B
pELICHUH T€OMETPUYECKUX U MPAKTUYECKHUX 3a/1ay.

BnaneTs NoHATUSMU MPABUIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTU OKPY>KHOCTH U PAIUaHHON MEpBI yTila, YMETh BBIUUCIATD IUIOIIA/Ib
Kpyra u ero yacteil. IIpuMeHSTh mONMydeHHbIE YMEHUS B MPAKTUYECKHUX
3a/1a4ax.

Haxomuth ocu (WM LEHTPHI) CUMMETPHH (UTYD, IPUMEHSThH JIBHKCHHS
MJIOCKOCTH B MPOCTEHIINX CIyYasx.

[IpuMeHsTh MOTyYEHHbIE 3HaHUS HAa MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJENW ISl 3a/ad peajbHOW JKW3HU U TMPOBOJUTH COOTBETCTBYIOUIUE
BBIYHCIICHUSI C TMPUMEHEHHEM TMOJ00Ms M TPUTOHOMETPUYECKUX (PYHKUIUN

(TTOJIB3YACh, I/Ie HEOOXOAUMO, KATbKYIITOPOM).









TEMATHYECKOE IINTIAHUPOBAHHE 9 KJIACC

TPECYTrOJIbHUKOB

DJIEeKTPOHHbBIE
(mu¢poBbIe) OCHOBHBIE BUABI
/ HaunmenoBanue KoaunuyecTBo yacos o0pa3oBaTe/bHbIC AeATeTbHOCTH
Nen pa3aesioB U TeEM pecypcsl o0yuaroruxcst
" NPOrpamMMmbl
B Kourpoasn | IIpakTuHyec
cero ble padoThbI KHe padoThl
1 Tpuronomerpus. 16 1 bu6mmoreka [IOK ®dopMyTHpOBaTh
TeopeMbl KOCUHYCOB U https://m.edsoo.ru/7f4 | ompexeneHus
cuHycoB. Pemenue lal2c TPUTOHOMEeTPUYeCKUX

(YHKLMI TYTIBIX U TPSIMBIX
yr/10B. BbIBOAUTE Teopemy
KOCHUHYCOB U TEOpeMY
CUHYCOB (C paZilyCcoM
OMMCAHHOW OKPY>KHOCTH).
BbiBoguTh hopMyiibl 4151
BLIUMCJIEHUS TIIOMaZieit C
HCII0/1b30BaHUEM TeopeM
TpuroHometpuu (popmysia
T7I0IIa/I TPEYTO/IbHUKA uepe3
[IBe CTOPOHBI U YTOJT MEXKIY
HUMH, (hopMysia TUIoIa u
YeThIPEXYTO/IbHUKA Uepes ero
[IMaroHaIy 1 yroja Mexay
HuUMHM). Pemiate
TPeyroJbHUKU. Perath
MpaKTUUeCcKre 3a/1auy,




CBOJALINECA K HaXO0X/IeHHO
Pa3/IMYHBIX 3/IEMEHTOB
TpeyroJibHHUKda

[IpeobpazoBanue
noo0usi. Metpuieckue
COOTHOILICHUS B
OKPY>KHOCTH

10

bubmuorexa [JOK
https://m.edsoo.ru/7f4
lal2c

OcsauBarts NoHsITHE
rpeoOpa3oBaHMs ITOA00MS.
WccnenoBaTh OTHOILLIEHWE
JIMHEMHBIX 3/IeMeHTOB (QUTyP
MpY IipeoOpa30BaHUH
niozpobusi. HaxoauTh pyUMepsI
MoJI00UsT B OKPYKatoII[ei
JefiCTBUTeTbHOCTH.
BBIBOJUTE MeTpUUecKre
COOTHOIIIEHHUST MY
OTpe3KaMHu XOp/l, CeKYIIUX 1
KacaTeJIbHBIX C
HCII0/TE30BaHUEM BIHMCAHHBIX
YTJIOB U TIOZI00HBIX
TpPeyroJIbHUKOB. Periath
reoMeTpruecKue 3aiauu U
3a/jauM U3 peasbHOM XKU3HU C
HCTI0/Tb30BaHUEM TTO/I00HBIX
TPEYTOJIbHUKOB

Bexropsl

12

bubmuoreka [{OK
https://m.edsoo.ru/7f4
lal2c

Vcrionb30BaTh BEKTOPHI Kak
HaTipaB/IeHHbIE OTPe3KH,
WCC/Ie0BaTh TeOMeTpruYeCcKUi
(mepemeriieHue) 1
(bu3nueckuit (Cuma) CMBICTbI
BEKTOPOB. 3HaTh
orpefiesieHHs CyMMBI U
Pa3HOCTH BEKTOPOB,




YMHO)KEHHS BEKTOpa Ha
41C/I0, UCCIefloBaTh
reoMeTpUYeCcKui U
(bU3MUeCKUI CMBICTIBI TUX
oreparuii. PeriaTth
reoMeTpUYecKue 33/jauu C
HCII0/1b30BaHHEM BEKTOPOB.
PacknazbBaTE BEKTOp 110
[IBYM HEKOJU/IMHEApHBIM
BeKkTOopaM. VcIio1b30BaTh
CKa/gpHOe Mpor3Be/ieHue
BEKTOPOB, BbIBOJUTD €r0
OCHOBHbIE CBOMCTBA.
Beruncasate cymmy, pa3HOCTb
Y CKaJISIDHOE TIpoU3BeJieHre
BEKTOPOB B KOOpJVHATaXx.
[IpyMeHsTH CKansipHOE
npousBeieHue [/
HaxXOXKJIeHUs1 IJTUH U YT7I0B

I[eKapTOBBI KOOpAWHATHLL
Ha IIJIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
lal2c

OcBauBats NoHATHE
MIPSIMOYTOJILHOW CUCTEMBI
KOOD/JIMHAT, eKapTOBbIX
KOOp/JMHAT TOYKU. BeIBOAUTE
ypaBHeHUe MpsIMOi 1
OKPY>XHOCTU. Bbigenate
TIOJIHBINA KBaJpar AJist
HaxOK[eHUs LieHTpa U
pazuyca OKpY>KHOCTH I10 eé
ypaBHeHUIO. Pemats 3aziauun
Ha HaXOKJeHUe ToueK




riepeceueHUs TPSIMBIX U
OKPY>KHOCTel C TIOMOLL[bIO
MeTOZa KOOpJMHaT.
Wcnonbp30BaTh CBOMCTBA
YTJI0BOT0 K03 duiiieHTa
MIpSIMOM TIpY peLleHNH 3a/iad,
IS oTipe/iesieHust
pacIioyio>KeHus IPSIMOHA.
[IprMeHSITb KOOPJWUHATEI TIPH
pelleHUN TeOMeTPUYeCKUX U
MPaKTUUeCKuX 3afad, A/s
MOCTPOEHUST MaTeMaTHueCKUX
Mo/ieniell peasibHBIX 3a/1au
(«MeTo KoopAuHAT»).
IMonb3oBaThCs A1t
MOCTPOEHMS ¥ UCCJieIOBaHUI
1M POBLIMU peCypCaMHU.
3HAKOMUTBCS C UCTOpUel
Da3BUTHS TEOMETPUH

IIpaBunbHbBIE
MHOTOYTOJIbHUKH.
JnHa OKpYXHOCTH U
MJIOMIA/Ib KpyTa.
Brruncnenune miomanei

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
lal2c

DopMy/IMpOBaTh
orpeziesieHye NpaBU/IbHbIX
MHOI'OYTOJ/IbHUKOB, HAXOUTh
UX 371eMeHThI. [Tosib30BaThCs
TIOHSTHEM [IJIVHBI
OKPY>KHOCTH, BBeZIEHHBIM C
TIOMOLLBIO TTPaBUJIbHBIX
MHOI'OYTOJ/IbHUKOB,
OTIpe/iesiiTh YUCTIO 4, AJTUHY
JyTU U paIaHHYIO0 Mepy
yria. IIpoBoauTts nepexos ot




pailaHHOW MepEI yI7ia K
rpajlyCHOW ¥ Ha00OPOT.
Ornpegenats miomwazp Kpyra.
BeiBoguths opmyJibl (B
rpaZlyCHOM U paZiilaHHOU
Mepe) JJis1 IJIAH AYT,
Tioiiaell CeKTOPoOB U
CerMeHTOB. Berumcisate
nomazu ¢uryp,
BKJIFOUAOIIUX 3/IEMEHThI
OKDY>KHOCTH (Kpyra).
HaxopauTs ruioijaau B
3a/jauax peasbHOM >KU3HU

JBH>KEHUS MIIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
lal2c

Pa30upaTb prUMephl,
WITIOCTPUPYIOLLIKE TOHSTHS
IBKeHus. POpPMyTUPOBATh
orpe/iesieHsI TIapasiyieIbHOTO
riepeHoca, TOBOPOTa U 0CeBOM
CUMMeTpYU. BLIBOOUTD MX
CBOICTBA, HAXOAUTD
HeToABKHbIE TOUKH.
HaxoguThb 1ieHTphI U 0CH
CUMMeTpHit pocTedmx
¢uryp. [IpuMeHsSTH
Trapasuie/ibHbIN TIepeHoC U
CUMMETDHIO TIPH peLleHnr
reoMeTpUUeCcKuX 3a/au
(pa3bupaTb prMepsI).
Wcnons3oBaTh A1
TOCTPOEHHs U UCC/IeI0BaHUM




LM(POBLIE pecypchl

[ToBTOpEHME,
0000111eHHE,
CUCTeMaTH3alMs 3HAaHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
lal2c

OrnepupoBaTh NOHATHSMMU:
¢durypa, Touka, mpsimasi, yroi,
MHOT'OYT'OJ/IbHUK,
paBHOOeIpeHHbIN U
PaBHOCTOPOHHUI
TPEeYTOJIbHUKHY,
TIPSIMOYTOJIbHBIN
TPeyrojbHYK, MeJJuaHa,
OucceKkTpHCa U BBICOTA
TPeyro/IbHYKA,
rapaJijiesiorpamm, pomo,
NPSIMOYT OJIbHUK, KBa/[paT,
TpareLysi; OKPY>KHOCTb,
KacaresibHasi; paBeHCTBO U
niopobue ¢uryp,
TPEeYT0JIbHHUKOB;
TrapasuieIbHOCTb U
neprieH UKy ISIPHOCTh
TIPSIMBIX, YTO MEXKAY
MPSIMBIMUA, CUMMETPHUS
OTHOCHUTEJIbHO TOUKH U
TIpsIMOM; JIMHA, PacCTOsTHUe,
Be/IMYMHA YTJIa, TUIOLA/Ib,
nepumetp. Vcronb3oBaTh
(hopMyrbI: iepuMeTpa 1
T/IOIa/I MHOTOYTOJIbHUKOB,
JJTUHBI OKPY>KHOCTU U
TMI0IaAn Kpyra, 06béMa
MPSIMOYT OJIEHOTO




rapasuienienureza.
OrneprpoBaTh MOHATUSIMU:
TIPSIMOYTOJIbHAsI CUCTeMa
KOOpJUHAT, BEKTOP;
WCTI0/Tb30BaTh 3T MOHSITHS
[U1s TIpeICTaB/IeHUs JAHHBIX U
pelieHust 3a/1a4, B TOM UHCJIe
U3 [[PYTUX yueOHBIX
rpegMeToB. PermaTe 3ajauu
Ha MOBTOpeHNe OCHOBHBIX
TIOHSATUM, WITFOCTPALUI0
CBSI3el MEX[Yy pa3nUyHbIMU
YacTsMH Kypca. Beioupathb
MeTO/] /I/Is pellieHusl 3a/jaui.
Pemats 3aaun 13
TIOBCETHEBHOM »KU3HU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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