IHosicHUuTEbHASA 32N CKA
PaGouass mporpamma paspaboraHa mjis ydammuxcs 7-9 KJIacCOB B COOTBETCTBHU C
TpeOoBaHUSAMHU (heAepaIbHOTO TOCYAAPCTBEHHOTO OOpPa30BaTENBHOIO CTaHAApTa OCHOBHOTO
o0miero oOpa3oBaHHs Ha OCHOBE aBTOpCKOW mporpamMmbl «COOpHUK — paboOyuxX MIpOrpamm.
Anrebpa  7-9 kmaccer; ['eomerpust 7-9 wiacce» /cocraButenb: T.A.Bypmuctpoa M.-
ITpoceemenue 2016.

PaGouas mporpamma cocraBieHa Ha YpPOBEHb OCHOBHOTO 001IIero oopasoBaHust uist 7-9
KJIACCOB, CPOK peanu3anuu 3 rona. Ha 6a3oBom ypoBHe mpeaMeT «MaremaTruka» BKIIOYAeT B
ce0s M3ydeHHe IBYX TUCHUILINH «AinreOpa» (3 daca B Henenwo) u «l'eomerpusi» (2 yaca B
Henlenro). Bcero KoiawuecTBO dYacoB IO MaTtemaruke (anredpa, TeoMEeTpusi) COTJIacHO
0a3ucHOMy YyueOHOMY IUIaHy Ha HM3y4yeHHe aireOpel B 7-9 KiaccaX OCHOBHOM IIKOJIBI
OTBOJAUTCS 3 4. B HEAETIO. B TEUEHHE KaXAOro rojga odydenusi, Bcero 306 ypokoB, Ha
U3y4eHHe FeOMETPUH 24 B HEJIENI0 B TeUEHUE KaXKA0ro roja ooydenus, scero 204 ypoka.

JUia  peanus3anuu OpOrpaMMbl  MCHOJIB3YIOTCS  CIEIyIOIIME YYEOHHMKH, BXOZSIIME B
®deepanbHbIN IEPEUYCHb YICOHUKOB,yTBEPKICHHBIH MUHCTPCTBOM H T.]I.
Anrebpa: YueOHuk. mis 7 k. obmieoOpaszosar. yupexnenuit / FO.H. Makaperaes, H.I'.
Munatox u n1p.; nox pea. C.A. Tensikosckoro. M.: IIpocsemienue, 2017.

Anrebpa: YueOnuk. st 8 k. obOmeoOpaszoBat. yupexxaenuid / FO.H. MakapeiueB, H.I'
Munatox u n1p.; nox pea. C.A. Tensikosckoro. M.: IIpocsemienue, 2013.

Anrebpa: Yuebnuk. st 9 k. obmeoOpaszoBatr. yupexaenuii / FO.H. MaxkapsiueB, H.T.
Munatox u n1p.; nox pea. C.A. Tensikosckoro. M.: IIpocsemienue, 2013.
['eometpus: Yuebnuk ans 7-9 knacca / JI. C. Aranacsn, B. @. byty3os, C. b. Kagomrues u ap. —
M.: IIpoceemenue, 2017.

W3MeHeHns1, B aBTOPCKYIO TIPOTPaMMy HE BHOCHIIACH
KontpoabsHbix pador 1o anredpe B 7 kiacce- 11 , B 8 kimacce -11 , B 9 kinacce-9 (c yuerom
BXOJHOH KOHTPOJILHOW pabOTHI), 10 TEOMETPUH B 7KiIacce- 6, B 8 kimacce-6, B 9 ximacce-5.

Ilnanupyembie pe3yJbTaThl H3yYeHHUsI Kypca ajaredpsl B 7-9 Kiaccax
PALIMOHAJIBHBIE UNCJIA

BrinyCKkHUK HAy4YHUTCS:

1) moHMMaTh OCOOEHHOCTH IECATUIHON CHCTEMBI CUUCIICHUS,

2) BIIaJIETh MOHATHSIMM, CBSI3aHHBIMH C JEIMMOCTLIO HATYPAJIbHBIX YHCEIT,

3) BBIpaXkaTh YKCIIa B DKBUBAJIEHTHEIX (hOpMax, BEIOMpas HauboJiee MOAXOIAIIYIO B
3aBUCUMOCTHU OT KOHKPETHOU CUTYaIlUH;

4) cpaBHHBATh U YIOPSAAOUYMBATH PAIl[HOHAILHEIE YHCIIA,

5) BEITTOJHATH BEIYMCIICHHS C PAllMOHAIBHBIMH YHCIAMHU, COYETast YCTHBIE H
MUCbMEHHBIE MPUEMBI BEIYMCICHUN, MPUMEHATDH KaJbKYyJIATOD;

6) MCITOIL30BaTh MOHATUS M YMEHHUS, CBI3aHHBIE C IMIPOMOPLIHOHAILHOCTHIO BEIMYMH,
MPOICHTAMH B X0JI¢ PEIICHUS MaTEeMaTHUSCKUX 3aJad U 3aJa4 U3 CMEKHBIX IIPEIMETOB,
BBHIMIOJIHATH HECJIOKHBIC MPAKTUUECKUE PACUETHI.

BBINTyCKHUK MOJTYYUT BO3MOKHOCTb:

7) MO3HAKOMHTHCS C MO3UIIMOHHBIMH CHCTEMAMU CUMCJICHHS C OCHOBAHUIMH,
OTIWYHBIMH OT 10;

8) yriyOuTh ¥ pa3BUTh IPEACTABICHUS O HATYPaJIbHbLIX YACIAX ¥ CBOMCTBAX
JCIIMMOCTH;

9) HayYMTHCS UCIIOAB30BATh MPUEMBI, PAI[HOHAIN3UPYIOIINE BEIYUCICHHS, IPHOOPECTH
MPUBBIYKY KOHTPOJIHUPOBATH BEIYUCICHUS, BRIOWpPAsT MOAXOMSAIINAN JJISI CUTyaluu CTI0Cco0.



JIEEVMCTBUTEJIBHBIE UUCJIA

BeinmyckHuK HayuuTes:

1) wcnone30BaTh HaYANBHBIE TIPECTABICHHUS O MHOXECTBE JICHCTBUTEIBHBIX YHCEI;
2) BIa/ieTh MOHATHEM KBAJIPATHOTO KOPHS MPUMEHSATD €r0 B BHIYUCICHUSIX.

BBINyCKHUK MOJIYYUT BO3MOKHOCTB!
3) pa3BUTH IPEICTABICHNE O YHCIIE U YUCIOBBIX CHCTEMaX OT HATypPaJIbHBIX 10
JNEeHCTBUTEIBHBIX YHCEN; O POJIU BHIYMCICHUN B YEJIOBEUECKON MPAKTUKE;
4) pa3BUTH U YIrIyOUTh 3HAHUS O ACCATHYHOHN 3aIMCH J1eH CTBUTEIBHBIX YHCEI
(mepuogYecKre U HEMePHOIUIECKUE APOOH).

N3MEPEHUA, ITPUBJIMXXEHU A, OLIEHKI

BrinyckHUK HayduTCs:
1) ucnonp30oBaTh B XOJE pELICHHS 3a7ady dJIEMEHTApHbIC MPEACTABJICHUS, CBS3aHHBIC C
NpUOIMKEHHBIMYA 3HAYECHUSIMU BEJTUYUH.
BhIITyCKHUK MOJIYYUT BO3MOKHOCTb:
2) MOHSTH, YTO YUCIIOBBIC JaHHBIC, KOTOPBIC UCTIOIB3YIOTCS [IJISl XapAKTEPUCTUKU 00BEKTOB
OKPYIKAIOIIETO MUPA, SBISIOTCA MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO 10 3aIHUCH MPUOITH -
KEHHBIX 3HAYEHMH, cofepKaluxcsi B UH(POPMAMOHHBIX HCTOYHUKAX, MOXKHO CYJIUTh O
NOrPELIHOCTH MPUOIHKEHHUS;
3) MOHSTH, YTO TMOTPEIIHOCTH Pe3yJibTaTa BBIYUCICHUH J0JDKHA ObITH COM3MEpPUMA C
MOrPEITHOCTHIO UCXOAHBIX TaHHBIX.

AJITEBPANYECKUE BBIPAXXEHU A

BbINyCKHUK Hay4duTCS:

1) BiamETh MOHATHIMH «TOXKIECCTBOY, KTOKICCTBEHHOE IPEOOPa30BaHKEy, PEIIATh 3a/1a4H,
coJieprkalime OyKBeHHBIC TaHHBIC; pa00TaTh ¢ (hOPMYIIaMu;
2) BBINOJIHATH IPEOOPa30BaHKS BRIPAKEHHM, COACPKAIIMX CTEIICHH C IIEJIBIMU TIOKA3aTeISIMU U
KBaJpaTHbIC KOPHU;
3) BBIMOIHATH TOXICCTBCHHBIEC TPEOOPa30BAHUS PAIMOHATBHBIX BHIPAKEHHI HA OCHOBE TIPABHJI
JIEUCTBUI HAJl MHOTOYWICHAMH U aIreOpandecKuMu Ipo0sSMU;

4) BBINOJHATH PA3JI0KEHHE MHOTOWICHOB HA MHOYKUTEJIH.

BBIMyCKHUK TTOJTYYUT BO3MOXKHOCTH:

5) Hay4HUTHCS BBIMOJHATH MHOTOIIATOBBIC MPEeOOpa30BaHKS PAIIMOHATBHBIX BHIPAKCHHUIA,
MPUMEHSISI IIUPOKU HAOOP CITOCOOOB M TPUEMOB;

6) MpPUMEHSTH TOXJAECTBEHHBIC IPE0OPa30BaHMS IS PEIICHUS 3a/1a9 U3 PA3TUYHBIX Pa3aeioB
Kypca (Hampumep, s HAaXOKICHUS HAHOObIIETO/HAUMEHBIIETO 3HAYCHUST BBIPAKCHUS )

YPABHEHUA

BbImmyckHUK HayyHTCS:

1) peraTth OCHOBHBIC BUbI PAIIMOHATIBHBIX YPAaBHEHHUH C OJTHOM IIEPEMEHHOM, CHCTEMBI IBYX
YPAaBHEHUM C IIBYMsI IIEPEMEHHBIMU;
2) MOHMMAThH ypaBHEHHE KaK BaKHEHIITYI0O MATEMATHIECKYIO MOJIEIb JIJIS ONTUCAHMS U U3yUEHUS
pa3Ho00Opa3HbIX PeAIbHBIX CUTYAITUi, PeIllaTh TEKCTOBBIC 334t alreOpandecKuM METOI0OM;
3) mpuMeHSTh rpaHUYeCKUe MPEACTABICHIUS I HCCIICIOBAHMs YPAaBHEHUH, UCCIIEIOBAHUS U
pEIIECHHS] CUCTEM YPABHEHHM C JIBYMS IEPEMEHHBIMU.

BhINTyCKHHK MONYYHT BO3MOKHOCTB!
4) oBianeTh CHCHUAIBHBIMH NPUEMAaMH pEIICHHsS YPaBHCHHH W CHCTEM YypaBHCHHH;, YBEPEHHO
MPUMEHATH amnmaparT YpaBHEHHWH JIsl pelIeHUs pa3HOOOpa3HBIX 33/Jad W3 MaTeMaTHKH, CMEXHBIX
MPEIMETOB, TPAKTUKH;
5) npumensaTs rpaduUEcKUe NPENCTABICHUS IS MCCIEIOBAHWS YypPABHEHHi, CHCTEM ypaBHEHUIA,
coaepxamux OykBeHHBIC KOA()(PHUITHCHTEI.

HEPABEHCTBA

BolITyCKHHK Hay4uuTCs:

1) INOHUMATh U IIPUMCHATH TCPMHUHOJIOTMIO 1 CHMBOJIMKY, CBA3aHHBIC C OTHOIICHHUCM
HCPAaBCHCTBA, CBOMCTBA YHCIOBBIX HCPaBCHCTB;



2) peliath JMHEHHBIC HEPABCHCTBA C OHOW TIEPEMEHHOM U MX CHCTEMBI; PeIaTh KBaJIpaTHbIC

HEPABEHCTBA C OMOPOI Ha rpauIecKue MPeICTABICHHUS;

3) npUMeHSTH anmapar HepaBeHCTB IS PEIICHHUS 33/1a4 M3 Pa3JInUHbIX Pa3IesioB Kypca.
BhIyCKHUK TTOTYYUT BO3MOXKHOCTh HAYUHUTHCS:

4) pazHooOpa3HbIM MPUEMAM JJ0KA3aTeIbCTBA HEPABEHCTB; YBEPCHHO MIPUMEHSATH
anmnapaT HEpaBeHCTB JJISl pelIeHHS pa3HOOOpa3HbIX MaTEeMaTUUECKUX 3aj7ay U 3a1a4 U3
CMEXHBIX
NpPEeAMETOB, IPAKTUKH;

5) npuMeHsATh rpaduuecKue NpeacTaBICHUs IS UCCICT0BaHUS HEPABEHCTB, CHCTEM
HEPaBEHCTB, COJCPKAIUX OYKBEHHBIE
KO3(pPpUUHEHTBHI.

OCHOBHBIE ITOHATHA. YNCJIOBBIE ®YHKIIW
BblITyCKHHK Hay4uTCs:

1) mMOHMMATh U UCIOJb30BaTh QYHKIIMOHAIBHBIC MIOHATHUS U SI3bIK (TEPMHHBI, CHMBOJIHUYECKHUEC
0003HaYCHHUS);
2) CTpOHThH rpadHKH 3AEMEHTAPHBIX (PYHKIIHIA; HCCIIEI0BATh CBOMCTBA YHCIOBBIX (DYHKIMIA Ha
OCHOBE M3yUYCHUsI MOBEICHUS UX TPa(UKOB;
3) moHMMAaTh (PYHKIIMIO KaK BaYKHEHIITYI0 MATEMATHUCCKYIO MOJIE/Ib /ISl OIIMCAHMS IIPOIIECCOB U
SIBIICHUN OKPYIKAIOIIETO MUPA, TPUMEHATH (QYHKIIUOHAIBHBIN SI3bIK JJIs1 OTICAHUS 1
UCCIICZIOBAHUS 3aBUCUMOCTEH MEXIY (PU3NUCCKUMH BEITUIHMHAMH.

BrInyCKHHUK MOJYYUT BO3MOKHOCTh HAYUUTHCS:

4) POBOAMTD UCCIICIOBAHMSI, CBSI3aHHbBIC C M3YUYECHHUEM CBOMCTB (DYHKIIMI, B TOM YHUCJTIE C
HCII0JIb30BAHUEM KOMITBIOTEPA; HA OCHOBE rpa)UKOB M3YUYEHHBIX (DYHKIHH CTPOUTH
0onee crnoxHbie rpaduku (KyCOYHO-3aJaHHBIE, C «BBIKOJOTHIMU» TOUKAMU U T. I1.);

5) ucnoyib30BaTh GYHKIIMOHATIBHBIE MPEACTABICHUS U CBOMCTBA QYHKIUN JJISI pEIICHUS
MaTeMaTUUYEeCKUX 3a7a4 U3 pa3IMuHbIX Pa3/IelioB Kypca.

UMCJIOBBIE I[TOCJIEJOBATEJIBHOCTU

BrInycKHUK HayuuTCs:

1) mOHMMATh U UCIOJIb30BaTh S3bIK MOCICI0BATEIBHOCTEH (TEPMHUHBI, CAMBOJIHYECKHE
0003HaYCHUSA);
2) npuMeHATH POPMYJIbI, CBSI3aHHBIC C apU(PMETHIECKOH U TE€OMETPHYECKOM MPOrpecCHsIMU, U
amnmapat, chOpMHPOBAaHHBIN IPH U3YUYEHHUH APYTHUX Pa3eiioB Kypca, K PEMICHHUIO 3a71a4, B TOM
YHCIIe ¢ KOHTEKCTOM M3 PeabHOM KU3HHU.

BBINTYCKHUK MOIYYUT BO3MOXKHOCTh HAYYUTHCS:

3) pemath KOMOMHUPOBAHHBIC 33/1a4l C TPUMEHEHHEM (HOPMYIT TI-T'0 YJeHa U CYMMBI
MEePBBIX 1 YICHOB apu(PMETHUECKON U reoOMeTpUYECKON Mporpeccuii, mpuMeHss Mpu
3TOM amnmnapar

YpPaBHEHUUN U HEPABEHCTB;

4) moHUMAaTh apUu(PMETHUICCKYIO U TEOMETPUUECKYIO MPOTPECCHH Kak HyHKIUH
HATYpaJIbHOTO apTryMEHTa; CBA3BIBATh apU(PMETHUECKYIO MPOTPECCUIO C TUHEHHBIM
pOCTOM, TEOMETPUUYECKYI0 — C IKCIIOHEHIIUATbHBIM POCTOM.

OIIMCATEJIbHAA CTATUCTUKA

BI)IHYCKHI/IK HAY4YHUTCAd HCIIOJIb30BaThb HpOCT@ﬁLHPIC CII0COOBI npeaCTaBJICHUA W aHajlIu3a
CTaTUCTUYCCKUX TaHHBIX.

BBIHYCKHI/IK IIOJYYHUT BO3MOKHOCTD lTpI/IO6'p€CTI/I HCpBOHﬂ‘IﬂJ’IBHHﬁ OIIBIT OpraHu3alun 060'[)8.
JaHHBIX IIpU IPOBCACHHH OIIPOCa 06II_IGCTBCHHOFO MHCHUS, OCYIICCTBJIATL HUX aHAJINU3, IPCI-
CTaBJIATBb pE3YyJbTaThl OIIPOCAa B BUAC Ta6J'II/IL[BI, AuarpamMMel.

CJIVUAMHBIE COBBITHS U BEPOSITHOCTD

BLIHYCKHI/IK HAay4UTCA HAXOAWUTH OTHOCUTCIIbHYIO YaCTOTY U BEPOATHOCTD cnyqaﬁHor 0 COOBITHS.



BBIMyCKHUK TMOJTYYUT BO3MOXKHOCTH IPUOOPECTH OIBIT TPOBEACHUS CIIyYalHBIX

OKCIIEPUMEHTOB, B TOM 4YHCJE€ C TOMOIIBIO KOMIBIOTEPHOTO  MOJEIUPOBAHUSA,
MHTEpIpETaIU UX pe3yJIbTaTOB.

KOMBUHATOPHUKA

BhINyCKHUK HAy4UTCs peliaTh KOMOMHATOPHBIC 3314l Ha HAXOXKJICHHE YhClia 00bEKTOB WU
KOMOUWHAIIAH.

BI)IHYCKHI/IK MMOJIYYUT BO3MOXHOCTH HAYYUTHCA HCKOTOPBIM CIICIIHMAJIbHBIM HpI/IéMaM
PCIICHHUA KOM6I/IHaTOpHBIX 3ajgay.

APUOMETHUKA

PaIII/IOHaJII)HbIe yucJa. PacnmpeHI/Ie MHOXECTBA HATYPAJIbHBIX YHCCI O0 MHOXKCCTBA
OCIIbIX. MHoxecTBa OEJIBIX YUCEI O MHOXCCTBA pallMOHAJIbHBIX. PaHI/IOHaJ'II)HOG YHUCJIIO KakK
OTHOLICHHEC I’}’l/n, rJae m — LEeJI0e Yucjio, N — HaTypaJIbHOE. CrenieHs ¢ LOCJIBIM ITOKA3aTCIIEM.

JeiicTBUTebHBIC Yncaa. KBaapaTHblil kopeHb U3 uncia. KopeHs TpeTheil crenenu. 3anuch
KOpPHEH ¢ IOMOILBIO CTENIEHHU ¢ JPOOHBIM MTOKA3aTEIEM.

[TonsiTue 06 nppamoHaIbHOM YKcie. MppannoHalIbHOCTh YUCIIA U HECOU3MEPUMOCTh
CTOpPOHBI U IMaroHaiu KBajapaTa. /lecaTuuHble NpuOIMKEHUS] UPPALIMOHAIBHBIX YUCEN.

MHOXeCTBO I[eI>’ICTBI/ITeJILHLIX YHCCII, MMpEaACTaBJICHUC HeﬁCTBHTCHLHBIX YHuCceia
0CCKOHCUYHBIMU JACCATUYHBIMUA I[pO6SIMI/I. CpaBHeHI/Ie IIGﬁCTBPITGJIBHbIX YHCCII.

KoopaunatHast mnpsmas. M3o0pakeHue uHcen TOYKAMH KOOPAWHATHON MPSMOA.
YucnoBble NPOMEKYTKH.

N3mepenus, npuoOJMKeHUs1, OleHKH. Pa3smepbl 00BEKTOB OKpyskaromero mupa (OT
AJIEMEHTApPHBIX YacTUIl 10 BceneHHoi), NIUTETbHOCTh MPOIIECCOB B OKPYIKAIOIIEM MUPE.

Boimenenne MHOXHUTENS — CTEIEHH JeCATH B 3ammcu ducia. [IpuOnmkéHHOEe 3HAUYCHUE
BEJIMYMHBI, TOUHOCTh MPUOImKeHus. [[pukuaKa u omieHka pe3yaIbTaTOB BEIYUCICHHUH.
AJI'EBPA

Anredpanyveckne BbipaskeHUsl. bykBeHHbIE BhIpaXeHUs (BBIPaXEHUS C NEPEMEHHBIMU).
UucnoBoe 3HaueHHWE OYKBEHHOTO BbIpakeHUs. JlomycTumble 3HA4YEHUsT TEPEMEHHBIX.
[ToncranoBka BbIpake€HUN BMECTO MepeMeHHbIX. [IpeoOpa3oBanre OyKBEHHBIX BBIPAXKEHUIM

HAa OCHOBE CBOWCTB apH(PMETHYECCKUX JAeHCTBUN. PaBEeHCTBO OYKBEHHBIX BBIPAKCHHIA.
ToxnecTso.

CreneHp C HaTypalbHBIM ITOKazaTelemM u e€ cBoicTBa. OMHOYJICHHI M MHOTOYJICHBI.
Crenenp MmHorowieHa. CrokeHHe, BBIYMTAaHHE, YMHOXXEHHE MHOTOWIEHOB. DdopMyIbl
COKpalIEHHOTO YMHOXEHHS: KBAaJApaT CyMMbl M KBajpaT pasHocTu. Dopmylsia pasHOCTH
kBajgpaToB. [IpeoOpazoBaHue 11€J10T0 BhIpaKeHUs B MHOTOWIEH. Pa3nokeHue MHOTrO4wieHOB
Ha MHOXHTEIUM. MHOrOuJieHbl ¢ OJHOW mnepemeHHOW. Kopenb MHorowieHa. KBaapartHsbiit
TPEXUIIEH; PA3JI0KEHHUE KBAIPATHOTO TPEXUIECHA HA MHOKHUTEIIH.

AnreOpandeckass npodb. OcHOBHOE CBOWCTBO anreOpamdeckoi mapobu. CroxxeHwue,

BBIYUTAHUE, YMHOXKCHHE, JICJICHHE alreOpandeckux apooeit. CTeneHsb ¢ 1eJIbIM oKa3aTeieM
1 e€ CBOMCTBA.

PanmonannHbIE BBIPAKCHUS U UX npeo6pa3013aHI/1;1. I[OKaSaTeJ'IBCTBO TOXICCTB.

KBanparasie kopau. CBoiicTBa apu(METHISCKUX KBAJAPATHBIX KOPHEH M MX MPUMCHEHHUE
K IIpeo0pa30BaHUIO YUCIIOBBIX BBIPAKEHUI U BHIYNCICHUSIM.

YpaBHenus. YpaBHeHUEe ¢ oqHOU nepeMeHHO. Kopuu ypaBHeHus. CBOMCTBa YHCIOBBIX
paBeHcTB. PaBHOCHIIBHOCTD ypaBHEeHUH. JIMHeHOe ypaBHeHHEe. KBapaTHOE ypaBHEHUE:
dbopmyiia KopHE# KBaapaTHOTO ypaBHeHuUs. Teopema Buera. Pemenue ypaBHe HU,



CBOJISIIIIMXCS K JIMHEWHBIM U KBagpaTHbIM. [Ipumepsl pelieHus ypaBHEHUN TPEThEH U
yeTBEPTON creneHel. Pemenne 1poOHO-palliOHaIbHBIX YPABHEHUH.

YpaBHeHUE ¢ IByMs NepeMEeHHBIMU. JIMHEHOE ypaBHEHHE C ABYMS MEPEMEHHBIMH,
MIPUMEPHI PEIICHUs] yPABHEHUHN B IIEJIBIX YUCIIAX.

Cucrema ypaBHEHMH € JByMs INepeMeHHbIMHU. PaBHOcuiabHOCTH cucteM. CucTeMbl IBYX
JUHEUHBIX yPaBHCHUU C JBYMs II€PEMEHHBIMM, PELICHHUE IOJCTAHOBKOM M CIIOKEHUEM.
IIpuMepsl pelieHns CUCTEM HEJIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 33124 areOpandecKuM Crocooom.

JlekapTOBBI KOOpPAMHATHI Ha IUIOCKOCTH. [ 'paduyeckas HHTEpIIpETaus YpPaBHEHUS C
JIByMs TIepeMEHHBIMH. ['paduk JTWHEHHOrO YypaBHCHHUS C ABYMS IICPEMEHHBIMHU, YTJIOBOM
KO3(pOUIIHEHT TIPSAMOH; YCIIOBHE MapaJlIeIbHOCTH MPSAMBIX. I paduku IpoCTeHIIX HEIMHEHHBIX
ypaBHEHUI: mapaboiia, TumnepOoja, OKPYKHOCTh. I['paduyeckas HHTEpHpETAUS CHCTEM
YpPaBHEHUU C ABYMs IEPEMEHHBIMH.

HepasencrBa. HuciioBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ onHOW miepeMeHHOW. PaBHOCHIIBHOCTh HEpPaBEHCTB. JIMHEHbIE
HEpaBEHCTBA ¢ OJHOM mnepeMeHHON. KBanparHbie HepaBeHCTBAa. CHCTEMbI HEpPAaBEHCTB C
OJHOU IIEPEMEHHOM.

OYHKINHN

OcHoBHbIE MOHATHSA. 3aBUCUMOCTU MeXAy BennmunHamu. [lonstue dynkuuu. Ob6macTth
ompeNeseH!us] U MHOXKeCTBO 3HaueHuM (QyHkuuu. CrnocoObl 3amanus ¢yHkuuu. [paduk
¢bynkuun. CBoiicTBa ¢yHKUMNA, HX oToOpaxkeHue Ha rpaduke. I[Ipumepsr rpadukos
3aBUCUMOCTEH, OTPAKAIOIINX PeaJTbHbIE MPOLIECCHI.

YucaoBple  QyHKUIUMH. DOyYHKIIMK,  OMNHUCHIBAIOIIME  MPSIMYKD U 00paTHYIO
MPOIIOPIIHOHATHHBIC 3aBUCUMOCTH, UX TpaduKu U cBoicTBa. JInHeHas GyHKIHS, €€ rpaduK
cBoiictBa. KBaaparuunas ¢ynkius, e€ rpaduk u cpoiictBa. CreneHHble (QYHKIUU C HATY-
paNbHBIMU TOKa3aTenssMu 2 U 3, ux rpaduku u cBoiictBa. ['paduxu ynknuit y = V x, y =
x,y =\x\.

YucinoBble mnocjegoBaTebHOCTH. [lOHsATHME 4YHMCIIOBOM MOCIEN0BATENbHOCTH. 3aJlaHUE
MOCJIEIOBATEILHOCTH PEKYPPEHTHOUN popMyIioi u popmyIioi N-To YjeHa.

Apudmernyeckas W TeoMeTpuyeckas — mporpeccud.  DopMmynel N-TO  4icHA
apupMeTHUeCKOM M TEOMETPUYECKOH IMPOrpecCHid, CYMMBbI IIEPBBIX 7-X YJICHOB.
N300pakenne dICHOB apH(DMETUUECKOM MW TEOMETPHYECKON MNpPOTrpeccHi TOYKaMHU
KOOPJIMHATHOM MIIOCKOCTHU. JIMHEHHBIN M SKCIMIOHEHIIMATbHBIN POCT. CI0KHBIE MPOIIEHTHI.

BEPOSATHOCTDb 1 CTATUCTUKA

OnucarenbHasi craTHcTHKAa. [IpeiacraBlieHHME JaHHBIX B BHJEC TaOJHUIl, JHarpaMm,
rpadukoB. CriydaitHass M3MEHUYMBOCTh. CTAaTHCTHYECKHWE XapaKTEPUCTHKH Habopa JaHHBIX:
cpenHee apudMeTHUYECKOe, MeJuaHa, HauOoJbIllee M HAWMEHBIIEEe 3HAYEHUS, pa3Max.
[IpencTtaBneHue 0 BLIOOPOYHOM HUCCIICTOBAHUU.

Cayuaiinbpie cOObITHS U BEpPOATHOCTb. [loHATHE O ClydallHOM OMBITE U CIy4alHOM
coowITHH. YacToTa cirydaiiHOTO cOOBITHSA. CTaTHCTUYECKUN MOAXO K TIOHSITHIO BEPOSTHOCTH.
BeposiTHOCTH ~ TPOTUBOMOJIOKHBIX ~ cOObITHH.  He3aBucumbie  COOBITHS.  YMHOXEHHUE
BeposATHOCTEH. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXHOCTH COOBITHH.
Kiaccuueckoe onpeneneHne BEpOSITHOCTH.

KomOunaropuka. Pemenue  KOMOMHATOpPHBIX — 3adad  1epeOOpoM  BapHUAHTOB.
Kombunatopuoe mpaBmio ymMHOKeHHs. [lepecTaHoBKY U pakTOpHaI.



JIOI'MKA 1 MHOKECTBA

TeopeTI/IKO-MHO)KeCTBeHHbIe MOHATHA. MHO)KGCTBO, OJICMCHT MHOXCCTBA. BanaHHe
MHOXXCCTB IICPCUHUCICHUCM DOJICMCHTOB, XapaKTCPUCTHYCCKUM CBOMCTBOM. CTaHI[a]f)THLIe
0003HaYE€HUI YHUCIOBBIX MHOKECTB. HYCTOG MHOKECTBO U €ro 0003HAYECHHUE. IToamHOXECTBO.
O6’beI[I/IHeHI/I€ " NCPCCCUCHNUC MHOKCCTB, Ppa3HOCTh MHOKCCTB.

WMnnroctpanusi OTHOIIEHUN MEXJIy MHOMKECTBAMU C TOMOIIBIO Juarpamm OJilnepa —
Benna.

DJeMeHThl JOoruku. [lonsarue o PAaBHOCHUJIBHOCTH, CJICAOBAHHNH, ynOTpe6HeHI/Ie
JIOTUYCCKHUX CBA30K ecau ..., mo ..., 6 MOM U MOJIbKO 6 mom cjiayuae, JOTHUCCKHUC CBA3ZKU U,
unu.

MATEMATHUKA B UCTOPUYECKOM PA3BUTHUUN

Hctopus dopMupoBaHHs MOHATHS YHUCIA: HaTypalbHbIE YUCIA, APOOU, HETOCTATOYHOCTh
palMOHAIBHBIX YKCEI JUIsl TEOMETPUUECKUX U3MEPEHUN, UppallMOHalIbHbIE unciia. CTapuHHbIE
cuctembl 3anucu yucen. Ipoou B BaBunone, Erunte, Pume. OTKpbITHE IECITUYHBIX JIPOOCH.
CrapunHnbie cuctembl Mep. JlecsaTuunple Tpodu U MeTpuueckas cuctema mep. llosiBieHue
OTpULATEIbHBIX Yucen U Hynasd. JI. Marnuukuii. JI. Ditnep.

3apoxxaeHre anreOpbl B Henpax apudmeruku. An-Xope3smu. PoxkneHne OyKBEHHOM
cumBoiuku. I1. depma, @. Buer, P. Jlekapt. Mcropus Bonpoca 0 HaX0xACHUU (HOPMYIT KOpHEH
anreOpanyecKuX ypaBHEHHH, HEpa3pelIMMOCTh B paJuKajaX YpaBHCHHUM CTENCHHU, OOJbIICH
yetblpéx. H. Tapranss, k. Kapnano, H. X. A6ens, O. Nanya.

I/I306DCTCHI/IG METOJa KOOPAHMHAT, IMO3BOJJAKOIICTO NCPEBOAWH, T'COMCTPHUUYCCKUC 00BEKTHI

Ha sa3b1k anreOpel. P. Jlekapt u II. ®@epma. [lpumepsl pa3nudyHbIX CHCTEM KOOpJIHMHAT Ha
TIOCKOCTH.

3anaya Jleonapao IIuzanckoro (®uboHayum) o kponukax, yncia OuboHauuu. 3amada o
maxMaTtHol Jocke.MICTOKM TeopuM BEpOSATHOCTEH: CTpaxoBoe Aeno, azapTHbie Urpsl. 11
®epMma u b. Tlackans. S. bepuymu. A. H. Koamoropos.

Conep:kanue y4ye0HOro npeamera

Haznaounan ceomempus

Harnsnnele npencraBineHus o GuUrypax Ha IUIOCKOCTH: MpsiMasi, OTPE3OK, JIyd, Yrod,
JIOMaHasi, MHOTOYTOJBHUK, OKpPYXHOCTb, KpYyr. UYeThIpeXyrojbHHK, IPSIMOYIOJIbHUK,
kBazpaTr. TpeyronbHMK, BHIBl TpPEyTrOJbHHUKOB. IIpaBUibHBIE MHOIOYIOJBHHUKH.
N3o0pakenne reomerpuueckux ¢uryp. B3amMHoe pacmoioxeHHe IBYX NPSMBIX, JBYX
OKPYXHOCTEH, NPSMOI U OKPYKHOCTH.

Jnuna otpeska, nomanoi. [lepumerp MHOroyroisbHuka. EAMHUIBI U3MEPEHUS JUIUHBI.
W3mepenue IIMHBI OTPE3Ka, IOCTPOCHUE OTPE3KA 3alaHHOM UTMHBI.

Bunsr yrnos. I'pagycHas Mepa yria. M3mepeHHe M IOCTPOCHHME YIIIOB C IOMOIIBIO
TPaHCIIOPTHPA.

[Tonsatne momanu  (GUTYypH;  eIWHUIBI  U3MepeHus  omaaud. Ilromanp
NpSAMOYTOJIbHUKA U IJIOLIAb KBajapaTa. [IpubmmkeHHoe u3MepeHue miomaaeid puryp Ha
kjetyaToit Oymare. PaBHoBenukue Gpurypsi.

Harnsinaele mpencTtaBieHHs O MPOCTPAHCTBEHHBIX (uUrypax: KyO, mapaisenenurne,
npu3Ma, Mupamyjaa, map, cdepa, KOHyC, HUIHHApP. M300pakeHue MpPOCTPaHCTBEHHBIX
¢buryp. Ilpumepsr ceuenuit. Muororpanauku. I[IpaBunbHble MHOTOrpaHHHKHU. [Iprmepsr
pa3BEpPTOK MHOIOTPAaHHUKOB, IUJIMHAPA U KOHYCA.

[TonsaTue o6vema; equHULBI 00beMa. OOBEM NPSIMOYTOJIBHOIO Napaiesienunesa, Kyoa.

[Tonsitue o paBeHctBe ¢uryp. lLleHTpanbHas, oceBasi M 3epKajbHas CUMMETPHUHU.
N300paxeHne CHMMETPUYHBIX QUTYD.

T'eomempuueckue guzypoi



[Ipsambie u yrael. Touka, mpsimasi, mIOCKOCTh. OTpe30k, ayd. Yrod. Bunbel yrios.
BepTtukanbHbie 1 cMeXHbIE yTIIbl. bruccekTpuca yria.

[TapannensHble U nepecekaromuecs npsamsle. [lepnennukynsapasie npsaMsie. Teopemsl 0
NapaJUIEIbBHOCTY U NEPINEHIUKYJIAPHOCTH  MpPSMBIX. YINIBI C  COOTBETCTBEHHO
NapajuIeIbHBIMM 1 NEPIEHIUKYJISAPHBIMA CTOpOHAMHM. IlepneHauKkynsp ¥ HakJIOHHas K
npsimoit. CepeAMHHBIN MEPIICHIUKYJIISIP K OTPE3KY.

I'eomerpuueckoe wmecto TOouyeK. CBOHCTBA OHCCEKTPUCHI YIJIa U CEPEIUHHOTO
MEPIEHIUKYISPA K OTPE3KY.

TpeyronpHuk. BeicoTa, MeauaHa, OucceKTpuca, CpeAHss JIMHUS TpPEyrojbHHKA.
PaBHOOepeHHbIE M pPaBHOCTOPOHHHE  TPEYrOJbHUKH; CBOMCTBA U IPU3HAKU
paBHOOEIpEHHOr0 TpeyrojbHUKa. lIpu3Haku paBeHCTBAa TpeyrojbHUKOB. HepaBeHCTBO
TpeyrojapHuka. COOTHOLIEHUS MEKIY CTOPOHAMHU U yIJlaMu TpeyroyibHuka. Cymma yriioB
TpeyroibHuKa. Boemmnue yriael  TpeyroipHuka. Teopema  @aneca. IlogoGue
TpeyroibHuKoB. [lpusHakum momobus TpeyronpHukoB. Teopema Ilugaropa. Cumnyc,
KOCHHYC, TAaHT€HC, KOTAHI€HC OCTPOro yIJla NPSIMOYIOJIBHOTO TPEYTOJIbHUKA U yIIIOB OT 0
no 180°; mpuBeneHue K ocTpoMmy yrily. PerieHune npsMOYrojibHbIX TpPEyroJIbHUKOB.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. POpPMyJIbl, CBA3BIBAIOIIUE CUHYC, KOCHHYC,
TaHI'€HC, KOTAHIE€HC OJHOIO M TOro *e yria. Pemenue TpeyrojabHUKOB: TEOpEMa CUHYCOB
1 KOCUHYCOB. 3aMe4aTeIbHble TOUKU TPEYTOJIbHUKA.

UYersipéxyronsHuk. Ilapamienorpamm, ero CBOMCTBa M IpU3HAaKU. IIpAMOYyronbHUK,
KBaJpaT, poMO, X CBOMCTBA M MpHU3HAKH. Tpanenus, CpeaHss JUHUS TPACLUu.

MHuoroyronsHuk.  Beimyknble  MHoroyroiapHukd. CyMMa  yIjioB  BBIIIYKJIOTO
MHOTOyrojibHUKa. [IpaBUiIbHBIE MHOTOYTOJILHUKH.

OxkpyxHOCTh U KpyT. Jlyra, xopaa. Cektop, cerMmeHT. LleHTpaibHbIil yroji, BOUCAHHBIN
yroJj, BEJIMYHMHA BIUCAHHOTO yria. B3aummHOe pacronokeHue MpsMON U OKPY’KHOCTH,
IBYX OKpyxHocTel. KacarenpHas u cexymas K OKpy>KHOCTH, UX CBOMCTBa. BrniucanHble n
ONMCAHHBIE MHOTOYTOJBbHUKH. OKPY>KHOCTh, BIMCAHHAsI B TPEYTOJIbHHUK, U OKPYKHOCTD,
ONHCaHHAs OKOJIO TPEyroJIbHMKAa. BrucaHHbIE M ONMCAHHBIE OKPYKHOCTH IPaBHIIBHOTO
MHOT'OYT'OJIbHUKA.

I'eomerpuueckue mnpeodpazoBanusi. llonsatue o paeHctBe ¢uryp. I[lonstue o
JBWKCHHM: OCEBas M LEHTPAJIbHAS CHUMMETPUHU, IApAUICIbHBIA IIEPEHOC, IOBOPOT.
[TonsiTne o mogobun GUryp ¥ rOMOTETHH.

[TocTpoeHns ¢ MoOMOMIBIO LUPKYJsE U JuHEHKH. OCHOBHBIE 33/1a4yd Ha IOCTPOCHHE:
JICJICHHE OTpe3Ka IIONOoJIaM; IIOCTPOEHWE YIUIa, DPABHOIO JAaHHOMY; IIOCTPOCHHE
TPEYroJbHUKA IO TPEM CTOPOHAM; MOCTPOEHUE NEPIEHIUKYIIApA K MPSAMOM; OCTPOECHUE
OMCCEKTPUCHI YTIIa; AeTICHUE OTPE3Ka Ha I paBHBIX YacTeH.

Pemenne 3amady Ha BBIUMCIIEHME, JTOKA3aTEIbCTBO M IOCTPOEHUE C MCIIOJIb30BAaHUEM
CBOWCTB M3Y4YEHHBIX QUTYD.

H3mepenue zeomempuueckux 6enuiun

JnunHa otpeska. PaccrosiHre OoT TOUKM 10 MpsAMoM. PaccTrosiHue Mex 1y napauieIbHbIMA
IPSIMBIMH.

IlepumeTp MHOTOYTOJIbHMKA.

JlnnHa OKpyKHOCTH, YUCIIO T; JUIMHA JYTH OKPY’KHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEKYy BEIIMYUHOM LEHTPAJIBHOIO yIila U JJIMHON
JyTU OKPY>KHOCTH.



[TonsiTre TUTOIIATU TIOCKMX (uryp. PaBHOCOCTaBIIGHHBIC M PaBHOBEIUKHE (PUTYPHIL.
[Tnomane mpsMoyroipHuka. [lnomaaw mapamienorpaMMa, TPEYyroJdbHHKA W TPAICIHH.
[Tnomanps mHoroyronbHuka. [Imomans kpyra u miomans cekropa. COOTHOIIEHHUE MEXIy
TUIOUIAIIMH TTOI00HBIX (pUTYD.

Pemenne 3amay Ha BBIYKCICHHE W JIOKA3aTEIHCTBO C HCIIOJIB30BAHMEM HM3YYEHHBIX

dbopmyL.

Koopounamui

VYpasuenue npsimoid. Koopannatel cepeannbl oTpe3ka. @opmysia pacCTOSHUS MEXIY
JIBYMsI TOUKAMU IIJIOCKOCTH. Y PAaBHEHHE OKPYKHOCTH.

Bexkrtopsl

Jnuna (Moayiib) BekTopa. PaBeHcTBO BekTOpoB. KommHeapHbie BEKTOPHI.
Koopaunats! BekTopa. YMHOXKEHHE BEKTOpa HAa YUCIIO, CyMMa BEKTOPOB, Pa3IOKEHUE
BEKTOpA IO JIBYM HEKOJTMHEAPHBIM BeKTOpaM. CKaJisipHOE MPOU3BEICHUE BEKTOPOB.

Dnemenmuol n02uKu

Omnpenenenue. AKCMOMBI U TeopeMbl. JlokazaTenbcTBO. JJoka3aTenbCTBO OT
npotuBHOro. TeopeMma, oOpatHas ganHou. [Ipumep u KoHTpIIpUMED.

[TonsiTHe 0 PaBHOCWIIBHOCTH, CJICIOBAaHUH, YIOTPEOICHUE IOTUYSCKUX CBS30K €CIH ...,
TO B TOM U TOJIBKO B TOM CITy4ae, IOTHYECKUE CBSI3KH U, WIIH.

TI'eomempusn 6 ucmopuueckom pazeumuu

Ot 3emnieMepust k reometpud. [Tudarop u ero mkona. @anec. Apxumen. [loctpoenus ¢
MOMOIIBIO ITUPKYJIS U TuHerkH. [locTpoeHue npaBUIIbHBIX MHOTOYTOJIBHUKOB. Tpucekius
yria. KBagparypa kpyra. Y nBoenne ky6a. Mcropus uncna . 3omotoe ceuenue. «Havamay
EBknupa. JI. Diinep. H. U. Jlo6auesckuii. Mctopus nstoro nmocrynata. Copusm,
MapaIOKCHI.

IInanupyemble pe3y/ibTaThbl H3y4YeHUs] Y1eOHOI0 peaMeTa, B 7-9 Kiacce

Haruasanas reomerpus

BeIlTyckHUK HayduTCS:

® pacCiio3HaBaTh HAa YCPTEIKAX, pUCYHKAX, MOACIISAX U B OKPYKAKOIIEM MUPC IUIOCKUC U
NPOCTPAaHCTBEHHBIE T€OMETPUIECKUE (DUTYPBI;

* pacrmo3HaBaTh pPa3BEPTKH KyOa, MPSMOYToJbHOTO MapajuieNeNunesa, MNpaBUIbHOM
NUpaMHUIBI, WTHHIPA U KOHYCa;

* CTPOHTD Pa3BEPTKHU KyOa v MPSIMOYTOJIBHOTO MapauIesIeuIe1a;

* OIIPEJICTIATH MO JIMHEWHBIM pa3MepaM pa3BEPTKH (UTYpHI JIMHEWHBIE pa3Mepbl CaMon
¢burypsl 1 H2060poT;

* BBIYHUCIIATH 00BEM MPSIMOYTOIBHOTO MapalIeseune1a.

BLIHVCKHI/IK ITOJIVUUT BO3MOXKHOCTG.

* HAYYUTHCS BBIUUCIATH OOBEMBI MPOCTPAHCTBEHHBIX T'EOMETPHYECKHUX  (QHTYD,
COCTAaBJICHHBIX M3 MPAMOYTOJIbHBIX MApaJlJICJICIIUIICI0B,

* yrIyOUTB ¥ Pa3BUTH MPEJCTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUIECKUX (PHUTYPaX;

®* HAYUYUTBHCA NPUMCHATH ITOHATUC paBBépTKI/I AJI1 BBITTIOJITHCHUA TPAKTUYCCKUX paC‘-IéTOB.

I'eomerpuueckue purypnbi

BbITycKHUK Hay4uTCS:

* TIOJIB30BAThCS S3BIKOM T€OMETPUH JUTS OMHMCAHMS MPEIMETOB OKPYIKAIOIIEr0 MHUpa U
UX B3aHMHOTO PACIIOJIOKEHHS,;

* pacro3HaBaTh U H300pakaTh HA YEPTEKAX U PUCYHKAX T€OMETpUYECKUue GPUTYpBI B UX
KOH(HTypaIuu;




* HaXOJUTh 3HAYEHUS JJINH JUHENHBIX 3JIEMEHTOB (QUTYp U UX OTHOILEHUS, I'PayCHYIO
Mepy yrioB oT 0° go 180°, mpuMeHsis ompeneieHus], CBOWCTBAa U MpPU3HAKU (DUTYp U UX
AJIEMEHTOB, OTHOIIEHUs ¢uryp (paBeHCTBO, NOJ00ME, CHMMETPUH, IOBOPOT,
napajuieIbHBIN MIEPEHOC);

* OIIEpUPOBATh C HAYAJIbHBIMU MOHSITUSAMHM TPUTOHOMETPUM U BBINOJIHATH 3JIEMEH-
TapHbIE ONepalnuu HaJl QYHKIUIMU YIJIOB;

* pemath 3aJa4d Ha JO0Ka3aTeNbCTBO, OMMPAsCh HAa W3yYeHHBbIE CBOWCTBA GUIYp U
OTHOILEHUH MEXy HUMH U IIPUMEHSISI N3yUYE€HHbIE METO/Ibl 0KA3aTEIbCTB;

* pelIaTh HECJIOXKHbIE 3aJa4d Ha IIOCTPOEHUE, IPUMEHSAS OCHOBHBIC aJTOPUTMBI
MOCTPOEHUS C MOMOILBIO IUPKYJIS U JIMHEHKH;

* pelarh NpPOCTENIINE IIIAHUMETPUUYECKHE 3a1a4U B IIPOCTPAHCTBE.

BhINYCKHHK ITOAYYHUT BO3MOKHOCTD:

* OBJIQJICTh METOJAMM PELICHUS 3a/1a4 Ha BBIYMCIICHUS U JI0KA3aTEJIbCTBA: METOJAOM OT
MPOTUBHOTO, METOJIOM TMOAOOMS, METOJOM TMepedbopa BapHaHTOB U METOJOM
F€OMETPUUYECKUX MECT TOUECK;

* IPUOOPECTHU OMBIT IPUMEHECHHSI aIreOpandecKoro U TPUTOHOMETPUUYECKOTO armapara
Y UeH IBUKEHUS IPU PELICHUU T€OMETPUYECKUX 3a]1ay;

* OBJIAJIETh TPAAULUMOHHONW CXEMOW pEIICHHMS 3a/Ja4d Ha IOCTPOCHHE C MOMOIIbIO
LUPKYJIS U JIMHEWKU: aHAJIU3, IOCTPOEHUE, 10KA3aTeIbCTBO U UCCIIEI0BAHUE;

* HAYYHTHCS PEIIATh 3aJa4M HA ITOCTPOEHUE METOAOM F€OMETPUUYECKOT0 MECTA TOUEK U
METOA0M I10I00HS;

* IPHOOPECTU OIBIT MCCIICOBAHUS CBOMCTB IUIAHUMETPUYECKHX (UTYp C MOMOIIBIO
KOMITBIOTEPHBIX IPOrPAMM;

* IPUOOPECTH ONBIT BBIMIOJIHEHUSI TPOEKTOB 1O TeMaM «['‘eomeTpuyeckue Tpe-
o0Opa3oBaHus Ha MI0cKocTHY, «IlocTpoenue oTpe3koB o popmysey.

I/I3Mepe}me r¢eOMETPUYECCKUX BEITUYNH

BoIllyCKHUK Hay4uTCS:

* HCIIOJIb30BATh CBOMCTBA U3MEPEHUS JIUINH, TUIOMIAEH 1 YIJIOB IIPY PELICHUH 3a7a4 Ha
HaxO/ICHUE JUIMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, JUIMHBI IyI'M OKPY>KHOCTH, I'PayCHOMI
MEpHI yIJIa;

* BBIYUCJIATh IUIOLIAJAM TPEYTOJBHUKOB, IPSAMOYTOJIBHUKOB, IapajlIeIOrPaMMOB,
Tpaneuuii, KpyroB U CEKTOPOB;

* BBIYUCJIATD JUIMHY OKPY>KHOCTH, JNIMHY AYT'H OKPYXKHOCTH;

* BBIYMCIIATH JUIMHBI JIMHEWHBIX 3J€MEHTOB (PUTYyp M HMX YTJIbl, UCHOJB3Ys (POPMYJIBI
JUIMHBI OKPY>KHOCTH U JUIMHBI IYTHU OKPY>KHOCTH, (pOpMyIIBI TUIOIIAAEH GUryp;

* pelaTh 3aJla4M Ha JI0Ka3aTeabCTBO C UCIOJb30BaHUEM (HOPMYIT ITTMHBI OKPYKHOCTHU U
JUIMHBI AYTH OKPY>KHOCTH, (popMyJI Tutomaaen puryp;

* pemiaTh IPAaKTUYECKHUE 33J1a4M, CBSA3aHHBIE C HAXOKICHUEM I€OMETPUYECKUX BETUINH
(ucnomnp3yst MpH HEOOXOAUMOCTH CIPAaBOYHHKHU U TEXHUUECKUE CPE/ICTBA).

BhINTyCKHHK TOJIYYUT BO3MOKHOCTh HAYYUTHCS:

* BBIUMCIIATH IUIOMIAIN (UTYp, COCTABICHHBIX M3 JIByX WJIM OoJyiee MpsIMOYTOJIbHHUKOB,
MapajuIeJIOrpaMMOB, TPEYTOJIbHUKOB, KPYra U CEKTOPa;

* BBIYUCJIATH IUIOLIAJAY MHOTIOYT'OJIBHUKOB, HUCIIOJIb3Ysl OTHOLIEHUS PABHOBEIMKOCTH U
PaBHOCOCTaBJICHHOCTH;

* IPUMEHATh aNreOpanyeckiii 1 TPUTOHOMETPUYECKUN anmapar U UJeH ABMKEHUs MpU
pelIeHny 3a1a4 Ha BBIYMCIIEHUE TUIOMAAEH MHOTOYTOJIbHUKOB.




Koopannatel

BEITyCKHHMK Hay4HUTCS:
® BBIYUCIATh JJIMHY OTPE3Ka IO KOOpAWHAaTaM €ro KOHIOB; BBIYHUCIATE KOOPAHWHATHI

CCPCANHBI OTPEC3KaA,

* UCTOJIb30BATh KOOPIAMHATHBIA METOA JUI U3yUEHHs CBOMCTB MPSMBIX U OKPYKHOCTEH.

BbINyCKHUK TOJYYUT BO3MOKHOCTD:

* OBJIQZICTh KOOPJAMHATHBIM METOJOM pELICHHUs 3a7ady Ha BBIYMCICHHUA M JIOKa-
3aTeJbCTBA;

* IPUOOPECTU OMBIT UCHOJIB30BAHUS KOMIBIOTEPHBIX MIPOrpamMM JUIsl aHAJIM3a YaCTHBIX
CJIy4aeB B3aUMHOTO PACIOJIO0KEHUS OKPYKHOCTEHN U MPSIMBIX;

* IpUOOPECTU ONBIT BBHINOJIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHHe KOOpAMHATHOIO
METO/1a IIPU PELLIEHUH 3a7a4 Ha BBIYUCIICHUS U 10Ka3aTEIbCTBAY.

BekTops!

BoIllyCKHUK Hay4uTC:

® OneprupoBaTh C BECKTOPAMH: HAXOJUTH CYMMY M Pa3sHOCTb ABYX BCKTOPOB, 3aJJaHHBIX
IF€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN IPOU3BEACHUIO 3aJaHHOI0 BEKTOPA HA YUCIIO;

®* HaXOAWUTh JIA BCKTOPOB, 3aJaHHBIX KOOpAHWHATaMHU: JIMHY BCKTOpPA, KOOPAHWHATHI
CYMMBI U pa3HOCTH JBYX M 0Oojiee BEKTOPOB, KOOPJIMHATHI MPOU3BEICHMS BEKTOpa Ha
4qucji0o, MNOpUMCHAA IIpHU HGO6XOI[I/IMOCTI/I COquaTeHBHBIﬁ, HepeMGCTHTeJII)HBIfI n
pacIpeneuTeIbHbIN 3aKOHBI;

® BBIUUCIIATE CKAJIAPHOC IMPOU3BCACHUC BCKTOPOB, HAXOJAUTH YT'OJ MCXKIAY BCKTOpaMH,
YCTaHaBIUBATh NEPIEHIUKYIPHOCTD MIPSAMBIX.

BI)IHVCKHI/IK TIOJIYYUT BO3MOXHOCTBD.

* OBIIQJICTh BEKTOPHBIM METOAOM JUI PEIICHWS 3aJad Ha BBIYMCICHHS M JOKa-
3aTeJbCTBA;

* IpUOOPECTHU OMBIT BHIMOJHEHUS IPOEKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOTO METO/Ia
IIpU pCHICHUHA 3aJia4 Ha BEIYHUCIICHHUA U JOKa3aTCIbCTBA

Conepmanne yqeﬁﬂoro Kypca ¢ YKa3aHMEM KOJIUYECTBA YaCO0B HA U3YyUYCHUC

Ka:KI0M TeMbI
7 ki1acc
Conep:xkanue pasaena «Aaredopa»

1.BbipaxeHus, TOK1eCTBA, ypaBHeHuUs (224aca)

YucnoBsle U OyKBEHHbIE BBIPAKEHHS (BBIPKEHUS C TepeMeHHbIMH). UHUCIOBOE 3HAUYeHUE
OyKBEHHOTr'0 BbIpakeHUs. JomycTuMble 3HaYEHUS NMEPEMEHHBIX, BXOJAAIIMX B ajaredpanyeckue
BbIpakeHusi. CpaBHEHHE 3HAY€HUM BhIpakeHW. CBOMCTBa JeWCTBUN Haja yuciamMu. PaBeHCTBO
OyKBEHHBIX  BbIpakK€HUH. TOXIECTBO, J0OKa3aTENbCTBO  TOXKIECTB. T 0KJIECTBEHHbBIE
npeoOpa3oBaHMsl BEIpAKECHUN. Y paBHEHHE ¢ OJTHOM niepeMeHHoi. KopeHb ypaBHeHus. JInHeliHOe
ypaBHEHUE. PerieHne TeKCTOBBIX 33/1a4 C IOMOILBIO YPABHEHHUS.

2.®yukuuu (11yacos)

[Tonsitne dyukuuu. O6nacTs onpenencHus GyHKIUHA, o6gacTh 3HadYeHUs PyHKIUU. CrocoObl
3ananus QyHKUuU. Beruncnenne 3HaueHuit ¢pyHkiuu no dopmyne. ['padux ¢pynkmun. [Ipsmas
MPOMOPIMOHANEHOCTD, €€ rpaduk. JluHeiHas ¢yHkius, ee rpaduk, TeOMETPUYECKUN CMBICIT

k023 duurenToB k u b. Bzaumnoe pacnonoxenue rpapukoB AByX TUHEHHBIX (PyHKITHIA.



3.CreneHns u ee cBoiicTBa (11 yacoB)
Onpe,ueneHHe CTCIICHU C HATypPaAJbHBIM IIOKA3aTCIICM. I[eﬁCTBI/IH CO CTCIICHAMU:

YMHOJKEHUE, JCJIEHUE CTEIIEHEN, BO3BEACHUE B CTENEHb NPOU3BEACHMs U creneHu. CreneHs ¢
HYJIEBbIM TOKa3aTesieM. OJHOWIEH U €ro CTaHJapTHBIA BUJ, CTENEHb OJHOUYIEHA. Y MHOXKEHUE
oHOUJIeHOB. Bo3BeneHne onHouneHa B ctenenb. OyHKun y=x2 , y=x3 , ux rpaduku, cBOiCTBa
3TUX QYHKIIHH.

4. Mmuorouiensl (17 yacoB)
MmuorouneH u ero craHaapTHbli Bua. CremeHb MHorowieHa. ClOXeHHE W BBIYMTAHUE

MHOTOWJICHOB. YMHOXEHHE OJIHOWIEHAa Ha MHOroujeH. BblHeceHue oOIIero MHOXKHUTENS 3a
CKOOKY. YMHOXEHHE MHOTOYJIeHa Ha MHOrowieH. PasnojkeHue MHOrowieHa Ha MHOXXHUTEIN
CI0COOOM IpYNIHMPOBKHU.

5. ®opMyJibI COKpaLIeHHOr0 YMHOKeHus (19 yacoB)

KBazpar cymmbl U KBagpaT pasHOCTU ABYX BbIpakeHUH. KyO cyMMbl M KyO pa3HOCTH JIBYX
BbIpaKeHUI. PaznoxeHne Ha MHOXXUTEIH C MOMOIIBI0 (OpPMYJ KBajapaTra CyMMBI M KBajpara
Pa3HOCTH ABYX BBIPQKEHHUW. Y MHOKEHHE PA3HOCTH JBYX BBIPDAXKECHHM W UX CymMMbl. DopMmyna
Pa3HOCTH KBaJpaTOB, Pa3jOKEHUE HA MHOXKUTEIM C MOMOLIbI0 (POPMYJIbI Pa3HOCTH KBAJpPaTOB.
®dopmyrna cyMMbl KyOOB U pa3HOCTH KyOoB. Pa3nokeHne Ha MHOXKUTETH C IMOMOIIBIO 3THUX
¢dopmyn. IlpeoOpa3oBaHue LEIOro BbIpaXEHUS B MHOrouwileH. llpumeHeHue pa3IMuHBIX
Croco00B Ui Pa3JI0KEHHsI MHOTOYWIEHOB Ha MHOXKUTENN. Bo3BeieHue IByUsIeHa B CTEIICHb.

6. Cucrembl THHeHHBIX ypaBHeHul (164acoB)
YPaBHCHI/Ie C IByMs ICPCMCHHLBIMH, PCIICHHUEC YpaBHCHHA C IOBYMs I[ICPCMCHHBIMU.

Cucrema ypaBHEHHUH, pemieHue cuctembl. Cucrema ABYX JIMHEWHBIX YpaBHEHMH € JByMs
NEpPEMEHHBIMH; PEIIeHHe CIIOCOOOM IMOJICTAHOBKU U crocoOoM cioxenus. [Ipumeps! pernenus
ypaBHEHUH B LENbIX 4Hchax. ['papuk nuHeitHoro ypaBHeHus. ['paduyeckuil crnocod pemieHus
cucrteM. UYucio pemeHuil CUCTEMBbI ABYX JIMHEWHBIX YPAaBHEHMM C JByMs HEW3BECTHBIMU.
Penienne TEKCTOBBIX 3a7ja4 ¢ IOMOILBIO CHCTEM.

7.11oBTOpeHue( 6 4acoB)
Conep:xanue pasnena «I'eomeTpus»
1.HayanbHble reoMeTpuuyeckue ceeaeHust (10 yacon)

I'eomerpuueckue ¢urypsl u Tena. PaBeHcTBo B reomerpuu. Touka, npsiMasi, INIOCKOCTb.
Otpesok, nyd. Jlomanas. Paccrosiune Mexay nByMsi Toukamu. YTodl. [Ipsmoit yrona. Octpeie u
Tynele yriabsl. CpaBHEHHE OTPE3KOB M yriioB. buccekrpuca yria. CMexHble U BEPTHUKAJIbHBIC
yrasl. [lepneHauKynspHOCTb MPSAMBIX.

2. Tpeyroabuuxu (17 yacoB)

TpeyrosbHuK. IIpsIMOYTrosIbHBIE, OCTPOYTOJIBHBIE U TYIIOYTOJIbHBIE TPEYTOJIbHUKH.
[Tepnenaukymnsap K npsimoid. BeicoTa, Mmeaunana, OuccekTpuca TpeyroibHuKa. PaBHOOCIpeHHBIC 1
PaBHOCTOPOHHUE TPEYroJbHUKH. CBOWCTBA paBHOOSPEHHOTO TPEYTOIbHUKA. TpHu mpu3HaKka
paBEHCTBA TPEYTOJIILHUKOB, OKPYKHOCTh M KPYT, IEHTpP, paauyc, AUaMeTp, Iyra, Xop/a.
OcHOBHBIE 33/1a4¥ Ha IOCTPOCHHUE C MOMOUIBIO LUPKYJISA U JIMHEUKU: JEJIeHHE OTpe3Ka Moroiam,
MOCTPOCHUE NIEPIICHIUKYIISAPA K IPSIMOK, IIOCTPOSHUE OMCCEKTPHCHI YIIIa.



3.I1apasutenbHble npsiMble (13 yacoB)
[TapannensHble U nepecekaronmecs npsiMole. [Ipu3Haku napaninensHocT TpsMbIx. CBOKCTBA

napajienbHelx  OpsMbeIx  (CBoiicTBa  yrioB, 0Opa3oBaHHBIX MpPU  IEPECeUeHUM JIBYX
napajieNIbHBIX MPSAMBIX ceKylei). TeopeMbl 0 mapaienbHbIX U NePHEHANKYISIPHOCTH MPSIMBbIX.
AKcuoMa napasuieabHbIX.

4.CooTHOLIEHNS MeKAY CTOPOHAMM M yIJIaMH TpeyrojbHuKa (18 yacos)
Cymma yrjaoB TpeyrojiibHHKa. BHemHHe yIyibl TpeyroibHHKAa. 3aBHUCUMOCTb MEXIY

BEJIMYMHAMU CTOPOH M YIVIOB TpeyrojbHuka. HepaBencTBo TpeyroibHuka. Ilpusnax
paBHOOEAPEHHOr0 TpeyrojibHUKa. [IpsIMOYTONBbHBIN TpEyroibHUK, ero cpoiictBa. I[lpu3naku
paBEHCTBA MNPSMOYTOJIbHBIX TPEYTroNbHUKOB. [lepnennukynsap u HakinoHHas. PaccrosHue ot
TOYKM JI0 MpsMoi. PaccrosiHue Mexay napajielbHbIMU NpsMbIMH. [locTpoeHune ¢ momoinsro
LUPKYJIS ¥ JINHEHKU: IOCTPOCHUE TPEYTOJIbHUKA 10 TPEM CTOPOHAM.

5 .IlosTopenue.(10 yacos)

Conep:xxkanue paszjgeia «JIeMEHTHI JIOTUKH, KOMOMHATOPUKH, CTATHCTHKM W TeOPUH
BEPOSITHOCTH»

CrarucTuyeckue JaHHble (4 yaca)

Cpennue pe3ynbTaThl H3MepeHnid. CTaTUCTHYECKUE XapaKTEPUCTHKHU: pa3Max, MoJia U

MCHaHa

8kiaacce

Copepxxanue pasaena «Aaredpay», «['eomerpus»
Paunonaabnbie apoodu (234)

PannonansHas 1po6s. OCHOBHOE CBOMCTBO IpoOH, coKpareHue apoodeit. ToxaecTBEHHbIE
npeoOpa3oBaHMsl pallMOHATBHBIX BEIpaKeHUH. DYHKIMSA Y = K/X U €€ rpaduK.

[TousiTHS TPOOHOTO BBIPAXKEHUS, pallMOHANBHOM Jpodu. OcHOBHOE cBOMCTBO podu. [IpaBuino
00 M3MeHEeHnH 3HaKa nepen Apoosto. [IpaBuia ciaoxeHus, BBIMUTaHUS JpoOei ¢ 0IMHAKOBBIMU U
C pa3HbIMHU 3HaMeHaTensaMu. [IpaBuiia yMHOXKEeHUS, AeTeHUs ApoOeil, Bo3BeAeHUs 1poOH B
ctenieHb. [IoHsATHE TOXKIECTBA, TOXK/IECTBEHHO PaBHBIX BBIPAKEHUM, TOKIECTBEHHbBIX
npeoOpa3oBaHuil BeIpaxkeHUs. PalimoHanbHble BIpaKeHHS U MX IpeoOpa3oBanus. CBOMCTBA U

rpaduk GyHKIUN
y = npu k> 0; npu k <0.

YeroipexyroiabHuku (14 4). [Tapamnenorpamm, ero cBoiicTBa u npusHaku. [IpsaMoyroyibHuK,
KBaJlpaT, poM0, UX CBOMCTBA U NMpU3HAKU. Tpanenuus,, CpeHss JUHUS Tpareluy;
paBHOOEIPEHHAS TPATICIIHS

KBanparubie kopuu (19 )

[TonsiTue 06 uppanuoHanpHbIX yncaax. OO1Me CBEACHUS O IeHCTBUTEIBHBIX YHCIaX.
KBanpatHslit kopeHb. [loHATHE 0 HAX0XKICHUH MTPUOIMIKECHHOTO 3HAYSHHS KBaJPAaTHOTO KOPHSI.
CoiicTBa KBaJipaTHBIX KOpHEH. [IpeoOpa3oBanus BeIpaKeHUH, COAEpKAIINX KBAAPATHBIC
kopHU. DyHKIUS ee CBOMCTBA U TpaduK.



[ToHsITHE paMOHATBHOTO, UPPAIIMOHATHHOTO, ICHCTBUTEIHHO YHCIIA, ONTPEICIICHIE
apu(METHUECKOTO KOPHSI, TEOPEMBI O KBaJIpATHOM KOPHE M3 IMPOU3BEICHHUS, U3 APOOH,
TOXJIECTBO Y= |X|.

ITnomane (14 4). Ilnomane npsimoyrosnbHuka. [1nomans napanienorpamma, TpEyrojJbHUKA U
Tparnenuu (OCHOBHbIE (POPMYJIBI

Teopema IIudaropa. [Ipu3Haku paBeHCTBa NPSMOYTOJIBHBIX TPEYT0JIbHUKOB. CHHYC, KOCUHYC,
TAHI'€HC, KOTAHI€HC OCTPOro yria MpsIMOYTOJbHOTO TPEyrojabHUKa U yriioB ot 0° 1o 180°;
IIPUBENICHUE K OCTPOMY YIUly. PelieHne npssMoyrojbHbIX TPEyTrOJIbHUKOB.

KBagpaTHabie ypaBHenus (21 4)

KBagpatHoe ypaBHeHue. @opmMyJiia KOPHEN KBaJAPATHOrO ypaBHEHUS. PellieHre palmoHanbHbIX
ypaBHeHuUl. Pemenue 3a1a4, NpuBOIAIIMX K KBaJAPATHBIM YPAaBHEHUSAM U IPOCTEUILIUM
palMOHAIBHBIM YPABHEHHUSIM.

ITono6ubIe TpeyroabHuku (19 u). [IpusHaku mogo0ust TpEyroIbHUKOB.

CoOTHOIIEHUSI MEXYy CTOPOHAMHU U YIJIaMH MPSIMOYTOJILHOTO TpeyroibHUKa (5 ). OcHOBHOE
TPUTOHOMETPHUUECKOE TOXKAeCTBO. DOPMYIIbI, CBSI3bIBAIOIINE CUHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC OJJTHOT'O U TOTrO K€ yIia. Teopema KOCHHYCOB U TEOpEMA CUHYCOB; IIPUMEPBI UX
INPUMEHEHHUS AJIs1 BBIYMCICHUS 2JIEMEHTOB TPEYTOJIbHUKA.

HepagenctBa (20 4)

YuciioBbIE HEPABEHCTBA U UX CBOUCTBA. [I0UIeHHOE CIIOKEHUE U YMHOKEHUE YUCIIOBBIX
HepaBeHCTB. [lorpemHocTs ¥ TouHOCTh MpHUOKeHNs. JInHelHble HepaBeHCTBA ¢ OTHOM
MEPEMEHHOMN U UX CUCTEMBI.

Oxpy:xHoctb (174). Llentp, paguyc, auamerp. [yra, xopaa. LleHTpalibHbIHM, BIUCAHHBIN yToT;
BEJIMYMHA BIIMCAHHOIO yriia. B3auMHoOE pacnosnoxeHne npsiMon U OKPY’KHOCTH, IBYX
okpyxHocTel. KacarenpHas U ceKylas K OKpy»>KHOCTH; paBEHCTBO KacaTeJIbHBIX, IPOBEACHHBIX
U3 OJHOM TOYKH. MeTpuiecKkrue COOTHOIIEHUS B OKPY’KHOCTH: CBOMCTBA CEKYILINX, KACATEIbHBIX,

XOpI.

OKpY»XHOCTbh, BIIICAaHHAS B TPEYTOJIBHHUK, U OKPY>KHOCTh, OITMUCAHHAsI OKOJIO TPEYTOJIbHUKA.
Briucannbie 1 onrcaHHbIE YETHIPEXYTOJbHUKHU. BriMcaHHbBIE U ONMHUCAHHBIE OKPYKHOCTH
MPaBUILHOTO MHOTOYTOJIbHUKA.

Pemenue 3axay (44)

CreneHb ¢ 1meJbIM MoKa3aTejieM. JJjieMeHThI craTucTuky (11 4).

CreneHs ¢ 1eTbIM [T0Ka3aTesaeM U ee cBoiicTBa. CtaHgapTHBIN BUJ uncia. [IpubnmxeHHbIN
BBIYKCIICHHUS.

IHoBTOpenue (84)



9 kJ1acc
Coaeprxanue pasgeia «Auaredpa»

1. KBagpatuunasi pyHkuus (22 9)

Oynknus. OO6nacTh omnpeAesieHuss W o0yacTh 3HavyeHWd QyHKiuMA. CBoWcTBa (PYHKIUH.
KBaapaTHbII TpeXWIEH U €ro KOpHU. Pa3iioxkenne KBapaTHOrO TpeX4wieHa Ha MHOKUTEIH.
KBaaparnunas pynkius u ee rpadpux. dynkius y = X. Kopens n-oif creneHu.

2. YpaBHeHUs] M HEPABEHCTBA ¢ 0JIHOI nepeMeHHo (14 1)

Ilenoe ypaBHeHue U ero KopHHU. J[poOHble pallOHalIbHbIE ypaBHEHUs. PerieHue HepaBEHCTB
BTOPOH CTEIIEHH C OJIHOW ITEPEMEHHOM. Perienre HepaBeHCTB METO0M HHTEPBAJIOB.

Tema 3. YpaBHeHHs U HEPABEHCTBA € ABYMs NepeMeHHbIMU (174)

VYpaBHeHUsI ¢ ABYMs INEpeMEHHbIMH U ero rpaduk. I'paduueckuil cnocol® peuieHUs cucreM
ypaBHeHul. Pelienue cucrteM ypaBHEHUN BTOPOM CTENEHU. Penienue 3aaad ¢ NOMOIIBIO CUCTEM
ypaBHeHUH BTOpoi creneHu. HepaBeHcTBa ¢ 1ByMs mepeMeHHbIMU. CUCTEMBbl HEPaBEHCTB C
JBYMsI [IEPEMEHHBIMHU.

4. ApupmeTndeckass u reomeTpuieckas nporpeccuu (15 u)

[TocnenoBarensHocTU. OrnpeneneHue apudmernyeckoil mporpeccun. dopmyna M-ro wieHa
apupmeTnueckoil mporpeccuu. OnpezeneHue reoMeTpuueckoi mnporpeccuu. Popmyna m-ro
yjleHa reoMeTrpuyeckor mnporpeccud. dopmysia CyMMBl NMEPBBIX II YJIEHOB I€OMETPHUYECKOU
IIPOIPECCUMU.

5. D1eMeHTbl KOMOMHATOPUKHU H TeopHHu BeposATHOCTH (13 1)

[Tpumepsr komOuHaTOpHBIX 3a1a4. [lepecraHoBku. Pazmemienus. Couertanus. OTHOCHUTENbHAs
4acTOTa CIIy4alHOro cOOBITUS. BEposATHOCTH PaBHOBO3MOXHBIX COOBITHH.

KomiuiekcHoe mosropenue (214)

Copep:xxanue pasaena «I'eomeTpus»

1. Bekropbi(84).

2. Metoa koopaunat (104).

ITonstue BekTopa. PaBeHcTBO BekTOpoB. CnoXKeHHME U BBIUMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uClo. Pa3jokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunnater Bektopa. llpocreiimme 3amaum B KOOpAHMHATAX. YPABHEHUS OKPYKHOCTH U
npsiMoi. [IpuMeHenne BEKTOpOB ¥ KOOPIANHAT MPU PELIECHUH 3a/1a4.

4. CooTHOLIEHHMS MeKAY CTOPOHAMH M YIJIaMH TpeyroJbHuka (11 4.).

CkansipHO€E ITPOU3BENEHNE BEKTOPOB

CuHyc, KOCMHYC W TaHIreHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Pemnienue
TPEeyroabHUKOB. CKaJlsipHOE IPOM3BEIEHUE BEKTOPOB U €r0 NPUMEHEHHE B I€OMETPHUYECKHX
3a/1ayax.

5. InuHa OKPYKHOCTH M IUIomIaabL kpyra (12 4.)

[IpaBunbHble MHOTOYrodbHUKH. OKpPYKHOCTH, ONHMCAHHAasg OKOJO TMPaBUIBLHOTO
MHOIOYroJIbHUKa M BIUCaHHas B Hero. llocTpoeHne npaBuiIbHBIX MHOTOYrOJbHUKOB. JlyinHa
okpyxHocTu. [Imomaas kpyra.

6. JIBu:kenus (8 4.)

OtobOpaxenune mmiockoctd Ha ce0s. [lonarue nwxeHus. OceBas W IEHTpaIbHAS
cumMmerpud. Ilapannensuenii nepenoc. IloBopor. Hanmokenuss u apmwkeHns.O0 axcmomax
TEOMETPHH.

7. HauanbHble cBeleHUA U3 cTtepeoMeTpuu (8 4.)

[Ipenmet crepeomeTpun. ['eomeTprudeckue Tena U MTOBEPXHOCTH.



MHOrorpaHHHKH: MpU3Ma, NapauIeeuIe]l, TUupaMuIa, GOPMYIIbI I BEIYHCICHUS WX
o0bemMoB. Tena W TOBEPXHOCTH BpaIEHUS: MHUIUHAP, KOHYC, cdepa, map, Gopmymnsl Ais
BBIYHCJICHHSI MX TIJIOIIA/IeH TOBEPXHOCTEN U 0OBEMOB.

8.AKCHOMBI JIAHUMETPHUH (24.)

9. IToBTOpenue (94.)

®opMBbI Opranu3anuu y4eOHoro npouecca
B cucreme ypoKoB BBIAEISAIOTCA CIEAYIOLINE BUIbIL:

Ypok-npaktukym. Ha ypoke yuvammecs paboTaloT HaJl pa3IdyHbIMU 33JaHUSIMU B
3aBHCUMOCTH OT CBO€H MOATOTOBIEHHOCTH. Buabl paboT MOryT OBITH CaMbIMU pa3HBIMH:
NUCbMEHHbIE HCCIIEJIOBAHUS, pEUICHHE pa3IMYHBIX 3a7ad, [PAKTUYECKOEe MPUMEHEHUE
pa3IMYHBIX METOJIOB PELICHMS 3a/1a4, UHTEPAKTUBHBIEC YPOKHU.
Ypok pemenusi 3aga4. BoipaGaTeiBatoTcst y 00yyaromuxcsi yMEHHUsI U HaBbIKU PELICHUs 3a7a4
Ha ypoBHE 0a30BOM U MPOABUHYTOM MOATOTOBKE.
KomO0nHMpoBaHHBIi YPOK [IpEANonaraeT BHIIOJHEHUE padoT U 3aJaHUi pa3HOro BUA.
Ypok - camocTosiTeJIbHAsA padoTa. [Ipeanararorcs pa3Hble BUABI CAMOCTOSTEIbHBIX Pa0OT.
Ypok - koHTposibHasi padora. IlpoBonuTcs Ha [BYX YpOBHSX: YpPOBEHb 0a30BbII
(00s13aTeBHOM MOATOTOBKH) - «3%», YPOBEHb MIPOABUHYTHIH - «4» U «5».
[Ipeobnanaromieit (opMoii TEKYIIEr0 KOHTPOJIS SBISIETCSI KOHTPOJIbHAS padoTa.



