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IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA MATEMATUKHU B 7—9 KITACCAX
AJI'EBPA
PAITMOHAJIBHBIE UNCJIA

BI)IHYCKHI/IK HAaY4YUTCA: TIOHUMATb 0COOEHHOCTH I[GCSITI/ILIHOI\/'I CHUCTCMBbI CUHUCIICHUA, BJIaJCTh NOHATUAMU, CBA3aAHHBIMU C JCJIMMOCTBIO HATYpaJIbHBIX
YHUCCII; BbIPpAXKATh YKUCJIa B SKBUBAJICHTHBIX q)opMax, BI)I6I/Ipa$I HauOoee MoAXoAA1yrO B 3aBUCUMOCTHU OT KOHerTHOﬁ CUTyaluu; CpaBHHUBATH U
YHOOopAaAO4YUBATh PAlUOHAJIBHBIC YKUCJIA; BBIITOJIHATE BEIYHUCICHUA C pallUOHAJIBHBIMU YK CJIaMH, COYCTAasd YCTHBIC U ITIMCbMCHHBIC HpI/IéMBI BBI‘IHCJ'IGHI/I?I,
IMPUMCHATH KAJIBKYJIATOP; UCIIOJIb30BATh IMMOHATHUA U YMCHUS, CBA3aHHBIC C IIPONMOPHUOHAIIBHOCTBIO BEJIMYHH, IIPOICHTAMU B XO04€ PCUICHUA
MaTEMAaTUYCCKUX 3aJla4 U 3aaa4 U3 CMCKHBIX ITPEAMCETOB, BBIIIOJIHATE HE CIIOKHBIC ITPAKTUYCCKUEC paC'-IéTI)I.

BbIyCKHHUK MOTYYUT BO3MOKHOCTD: MMO3HAKOMHUTHCS C MO3UIIMOHHBIMU CHCTEMaMHU CUHCIIEHUS! C OCHOBAHUSIMU, OTIUYHBIMU OT 10; yriyOuTh u
Pa3BUTH MPEACTABICHUS O HATYpaJbHBIX YMCIaX U CBOMCTBAX JAETMMOCTH; HAYyYUTHCS HCIOIb30BaTh MPUEMBI, PALIMOHAIU3UPYIOIINE BHIYUCICHHUS,
MPUOOPECTH MPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHUS, BEIOUPAs MOIXOAAIINN A1l CUTYalluu CIOCco0.

JIEUCTBUTEJILHBIE UUCJIIA

BBIHYCKHI/IK HAY4YHUTCA: HCIIOJb30BaTh HAYaJIbHBIC IIPCACTABJICHUA O MHOXKCECTBE HeﬁCTBHTeHBHBIX 4Yrcell;, BJIAACTh IMOHATHUEM KBaApPaTHOI'O KOPH:,
IIPUMCEHATH €0 B BBIYUCIICHUAX.

BBINYCKHUK MOJTYYUT BO3MOXKHOCTD: Pa3BUTh MPEJICTABICHUE O YUCIIC M YUCIOBBIX CUCTEMaX OT HATYPAIbHBIX JIO ICHCTBUTEIBHBIX YHCEIT, O POJIH
BBIUMCIICHUH B YEJIOBEUECKOW NPAKTUKE; PA3BHUTh M YIIIYOUTh 3HAHUS O IECATUYHOMN 3aIlMCU JACHCTBUTEIBHBIX YHCEN (IEPUOTUICCKUE U
HETIePUOINIECCKUE APOOH).

N3MEPEHUA, ITPUBJIMKEHU A, OLHEHKN
BbInmyckHUK HayduTCS:

HCIIOJIb30BATH B XOJI€ PCIICHUS 3a4a4 2JICMCHTAPHBIC IPCACTABIICHNU A, CBA3aHHBIC C HpI/IGHI/I)KéHHBIMI/I 3HA4YCHUSAIMHU BCIIMYHNH.
BLIHyCKHI/IK MOJIYYHUT BO3MOKHOCTL: TOHATH, YTO YUCJIOBBIC JAHHBIC, KOTOPBIC UCTIOJIB3YIOTCA JI XapaAKTCPUCTUKU 00BEKTOB OKpYyzKaromero

Mupa, ABJIAOTCA MPECUMYIICCTBCHHO HpI/I6J'II/I)KéHHLIMI/I, YTO II0 3aIIMCH HpI/I6JII/I)KéHHBIX 3Ha‘-IeHI/II71, COACPIKAIIUXCS B I/IH(I)OpMaLII/IOHHLIX
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HCTOYHUKAX, MOXKHO CYJUTh O MOTPEIIHOCTH MPUOIMIKEHUS; MOHSTh, YTO NOTPELIHOCTD PE3Yy/IbTaTa BHIYMCIEHUH 10JKHA OBITH COU3MEpUMa C
IIOrPEITHOCTHIO UCXOIHBIX JAHHBIX.
AJITEBPANYECKUE BbIPAXKEHUA

BeInyCkHHUK HayduTCS:

BJIQJIETh TMOHATUSMH «TOXIECTBOY, KTOXKIECTBEHHOE MTPpeoOpa3oBaHuey, pelIaTh 3a1a4n, coepKaiiiue OyKBeHHbIE JaHHbIE; padoTaTh ¢ (popMynaMu;
BBIIIOJIHATH npeo6pasoBaHH$1 BI)Ipa)KCHI/II\/JI, coacpKamuX CTCIICHU € HNCJIbIMU ITOKAa3aTCJIAMH U KBAAPATHBIC KOPHHW; BBINOJHATDH TOXKIACCTBCHHBIC
npeoOpa3oBaHus paMOHATLHBIX BRIPAXKEHUH HA OCHOBE MPABWJI JCHCTBUN HAJl MHOTOWICHAMH U aJireOpandecKUMH IPOOSIMU; BBITIOJIHSTH
PA3T0KECHUE MHOTOYJICHOB HA MHOKHUTCIIU. BI)IHYCKHI/IK IMOJIYYUT BO3MOXKHOCTb: HAYUYUTHCS BBIIIOJHATE MHOTOIIArOBEIC HpeO6pa3OBaHI/I5I
palMOHATIbHBIX BBIPAXKEHUN, MPUMEHS IIMPOKUN HAOOP criocO00B U MPUEMOB; MPUMEHSTH TOK/IECTBEHHBIE TPe0Opa3oBaHus Uil PEeLIeHUs 3a1a4 U3
pa3IMYHBIX pa3JIeioB Kypca (HarmpuMmep, I HaXO0XKICHUST HanOOJIbIIIer0/HAMMEHBIIIEr0 3HAUYCHUS BRIPAKCHUS).

YPABHEHUA

BoInyckHHUK Hay4dUTCS: peliaTb OCHOBHBIE BUbl PAllMOHAIBHBIX YPaBHEHHM ¢ OJJHON NIEPEMEHHOM, CUCTEMBI IBYX YPaBHEHHI C IByMsI IEpEMEHHBIMU;
MMOHUMATh YpaBHEHHUE KaK BAKHEHIITYI0 MaTEMaTHUECKYIO MOJIEJb JIsl ONUCAHUS U U3yYEHUSI Pa3HOOOPA3HBIX PeaibHBIX CUTYallul, peliaTh TEKCTOBbIC
3a/1auM aareOpanyecKuM METOJIOM; MPUMEHSTH rpaduueckue IpeacTaBIeHUs Ui UCCIeI0OBAaHUS YPaBHEHH, UCCIIEIOBAaHUS U PEIICHUS CUCTEM
YpaBHEHUU C ABYMS IEPEMEHHBIMHU.

BLIHyCKHI/IK MOJIYYHUT BO3MOXKHOCTL: OBJIAZICTh CIICIHAJIbHBIMU HpI/IéMaMI/I pEeLICHUA ypaBHeHPIfI Hn CUCTEM ypaBHeHHﬁ; YBEPCHHO IIPUMCHSTH alliapar
ypaBHeHI/Iﬁ JJIA PCHICHHA paSHOO6pa3HBIX 3a/la4 U3 MaTCMAaTUKHU, CMCIKHBIX IIPCAMCTOB, ITPAKTHKH; IIPUMCHATDH Fpa(bI/I‘IeCKI/IC MpeaACTaBJICHUA 1J11
HCCICOOBAaHUA ypaBHeHHfI, CHUCTEM ypaBHeHHﬁ, COACpKAIIUX 6YKB6HHBIG K03(1)(1)I/II_II/IeHTLI.

HEPABEHCTBA

BLIHyCKHI/IK HAaYYUTCA: IOHUMATh U IPUMCHATH TCPMHUHOJIOTUIO U CUMBOJIUKY, CBA3aHHBIC C OTHOIIICHHEM HCPABCHCTBA, CBOMCTBA YHCJIOBBIX
HEPABCHCTB,; pCIIATh JIMHEHbIE HEpPaBCHCTBA C OJHOH nepeMeHHoﬁ " UX CUCTCMBI,; pCIIATh KBAAPATHBIC HEPABCHCTBA C OHOpOI>'I Ha rpa(bI/I‘-ICCKI/Ie
MMpEACTaBJICHUS, 3) MMPUMCHATSD allllapaT HCPABCHCTB JIA PCIICHUS 3aJa4 U3 Pa3JINYHBIX pa3aCJIOB Kypca.



BbInyCKHHK HOJyYUT BO3MOKHOCTb HayYUThCS: Pa3HOOOpA3HBIM NpUEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSATH alapar HEPaBEHCTB
IUTSL PELICHUsT Pa3HOOOPA3HBIX MaTEMaTHUECKUX 33134 U 33]a4 U3 CMEKHBIX MIPEIMETOB, PAKTHUKH; MPUMEHSATH rpaguyecKue MpeacTaBICHHS s
WCCIIEIOBAaHUS HEPABEHCTB, CUCTEM HEPABEHCTB, COJIEpKAIUX OyKBEHHBIE KO3()DUITUCHTEHI.

OCHOBHBIE I[IOHATHUA. UACJIOBBIE ®YHKIINN

BoinyckHHMK HayduTCS: TOHUMATh M UCIIOJIb30BATh (DYHKIIMOHAIBHBIE MOHATHUS U SI3bIK (TEPMHUHBI, CAMBOJINYECKUE 0003HAUEHUs); CTPOUTH I'paduKu
3JIEMEHTApHBIX (PYHKIMI; NCCIIeI0BATh CBOMCTBA YUCIOBBIX (PYHKIUN HA OCHOBE U3Y4EHUS MOBEIACHUS UX IpaQUKOB; MOHUMATh QYHKIIHIO KaK
BAYKHEHIIIYI0 MaTEMaTHYECKYI0 MOIEIb JJIsl ONMCAHUS TPOLIECCOB U SBJIEHUI OKPYXAIOIIEro MUpPa, IPUMEHATh (YHKIIMOHAIbHBIN SI3BIK JIJIS1 ONTUCAHUS
1 UCCIIEJJOBaHMSI 3aBUCUMOCTEN MEX Y (PU3MUECKUMH BETUYMHAMHU.

BrIMyCKHHUK TTOTyIUT BO3MOXKHOCTh HAYYHTHCS: TTPOBOJIUTH UCCIEAOBAHUS, CBA3aHHBIC C N3YUCHUEM CBOMCTB (DYHKIIHM, B TOM YHUCIIE C
HCI0JIb30BAHNEM KOMIIBIOTEPA; HA OCHOBE TpaMKOB U3YUYEHHBIX (QYHKIUN CTPOUTH OoJiee ClIoKHbIE TpaduKu (KyCOUHO-3a/IlaHHBIE, C «BBIKOJIOTHIMI
TOYKaMH U T. 11.); MCMOJb30BaTh PYHKIHOHAIbHbIE MPEACTABICHUS U CBOMCTBA (DYHKIUI A7 pelIeHUs] MaTeMaTUYECKUX 3a/1a4 U3 Pa3InIHbIX
pas3zenoB Kypca.

YUCJIOBBIE ITOCJIEAOBATEJIBHOCTHU

BoInyckHUK HAy4UTCS: TOHUMATh U UCIIOJIb30BATh A3BIK ITOCIIE0BATEILHOCTEN (TEPMUHBI, CUMBOJIMYECKHE 0003HAUEHNS); TPUMEHATH (DOPMYJIbL,
CBsI3aHHbIE C apU(METHUECKON U TeOMETPUYECKOM MPOrpeccusiMu, U anmapar, cOpMUPOBAHHBIIN MPU U3YYEHUH IPYTHX Pa3AeIoB Kypca, K pelIeHHIO
3a/1a4, B TOM YHCJIE€ C KOHTEKCTOM U3 PEallbHOM KU3HU.

BhInyCKHHUK TOTYYUT BO3MOKHOCTh HAYUUTHCS: PellaTh KOMOMHUPOBAHHbBIE 3374 C PUMEHEHUEM (OPMYII N-TO YieHA U CyMMBbI IIEPBBIX N UJICHOB
apu(MeTHyecKoil ¥ reOMeTPUUECKON MPOrpecCcHii, MPUMEHsIS IPU 3TOM allfapaT ypaBHEHUN U HEPAaBEHCTB; 4) MOHUMATh apU(MEeTUUYECKYIO U
TeOMETPHUYECKYIO IPOTPecCHu Kak (PyHKIIMN HATYPaTIbHOTO apryMEeHTa; CBSI3bIBATh apU(IMETHUECKYIO POTPECCHUIO C TMHEHHBIM POCTOM, T€OMETPHU-
YECKYIO0 — C SKCIOHEHI[UATbHBIM POCTOM.

OITMCATEJIbBHAS CTATUCTHUKA

BLIHyCKHI/IK HAaY4YUTCA UCIIOJIB30BATh HpOCTCﬁH.IHC CIIOCOOBI MNPEACTaBJICHUA U aHaJIn3a CTATUCTUYCCKUX JTaHHBIX.



BEIMyCKHUK MOTYYUT BO3MOKHOCTD TPHOOPECTH MIEPBOHAYAIILHBIN OIBIT OPraHU3aIK cOOPa JAHHBIX MPH MPOBEACHUH OIMPOCa OOIECTBEHHOTO
MHEHUS, OCYLIECTBIISITh UX aHAJIU3, IPEJICTABIATh PE3YJIbTAThl OIIPOCa B BUJE TaOJINLIbI, JUarpaMMBbl.

CJIVUAMHBIE COBBITUS U BEPOSITHOCTD
BbInycKHMK HAYyYUTCSI HAXOIUTh OTHOCUTENBHYIO YaCTOTY U BEPOSTHOCTD CIIy4allHOTO COOBITHS.

BI)IHYCKHI/IK IMMOJIYYHUT BO3MOKHOCTDH HpI/IO6pCCTI/I OIIBIT IPOBCACHUA cnyqaﬁHHx OKCIICPUMCHTOB, B TOM YUCJIC C TOMOIIIBIO KOMIIBIOTCPHOTO
MOJCIUPOBAHUA, MHTCPIPCTALUN X PE3YIHTATOB.

KOMBHUHATOPHUKA

BrinyckHHMK HayuuTCs pematb KOMOMHATOPHBIE 3314l Ha HAXO0KIEHUE Ynciia 00bEKTOB WIIM KOMOMHALIUA.
BrIMyCKHHUK TTOJTy9UT BO3MOKHOCTb HAYYUTHCSI HEKOTOPHIM CITEIHMATBHBIM MpUEMaM pellieHrss KOMOMHATOPHBIX 3a/1a4.
IF'EOMETPUS

Harasignasi reomerpus

BoimyckHHMK Hay4dUTCs: pacno3HaBaTh Ha YepTekKax, pUCYHKAX, MOJIEISIX U B OKPYXKAIOIIEM MUPE IJIOCKUE U MPOCTPAHCTBEHHbBIE T€OMETPUUECKHE
Gburypsl; pacro3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJILHOTO MapaljiesienuIea, MPaBmIbHON TUpaMU/Ibl, IIMIIMHIPA U KOHYCA; ONPEAEIsATh 10
JTUHEIHHBIM pa3MepaM pa3BEPTKU GUTYPHI JIMHEHHBIE pa3Mepbl caMoil (GUTYpbl U HA00OPOT; BBIYUCIATE 00BEM MPSAMOYTOJIBHOTO Mapaljiesienumnea.

BLIHYCKHI/IK MOJIYYHUT BO3MOKHOCTL: BBIYUCIIATD 00BEMBI MMPOCTPAaHCTBCHHBLIX 'TCOMCTPHIYCCKUX (I)I/Il"yp, COCTAaBJICHHBIX M3 IIPAMOYT'OJIbBHBIX
napaJiieJICIUIIC 0B, YFJ'IY6I/ITB " Pa3BUTHh NPCACTABJICHUA O ITPOCTPAHCTBCHHBIX T€COMETPUICCKUX (I)I/Il“yan; MNPUMCHATDH IOHATUC paSBépTKI/I HJIA
BBIIIOJIHCHUSA MMPAKTUYCCKUX paC‘léTOB.

I'eomeTpuyeckue purypbl

BLIHyCKHI/IK HAaY4YUTCA: TOJIB30BATHCA A3BIKOM I'COMCTPUUN IS ONMUCAHUS NPCAMETOB OKPYKAOMICTO MHUPAa U UX B3AUMHOI'O PACIIOJIOKCHUS
pacio3HaBaThb U 1/1306pa>1<aTL Ha 4CPTCIKAX U PUCYHKAX T'COMCTPUUCCKHUC (I)I/Il"ypbl n UXx KOH(I)I/Il“ypaLII/II/I; HaXOJUTh 3HAUCHMS JJIUH JTUHECHHBIX
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AJIEMEHTOB (DUTYP U UX OTHOIICHHUS, TPaTycHYIO Mepy yriioB ot 0 mo 180°, mpuMeHsist onpeiesieHrs, CBOMCTBA U TPU3HAKU (DUTYP U UX DJIIEMEHTOB,
oTHOIICHHS (hUTyp (paBEHCTBO, M0I00KME, CAMMETPHUH, IIOBOPOT, MAPAJICIBHBIN MEPEHOC); ONEPHUPOBATh C HAYAILHBIMH IMOHSATHUSIMH TPUTOHOMET PHH U
BBITIOJTHATH 3JIEMEHTAPHBIC ONIEpauy HaJ (PYHKIIUSIMU yIJIOB; peIlaTh 33J[a4d Ha JI0Ka3aTelbCTBO, OIMMUPAsCh HAa M3YYCHHBIE CBOWCTBA (DUTYp U
OTHOIIIEHUN MEXy HUMH U TIPUMEHSISI U3yUYE€HHBIE METOIbI IOKA3aTeNIbCTB; PEIIaTh HECJIOXKHBIE 3a]Ja4H Ha MIOCTPOCHUE, TPUMEHSISI OCHOBHBIE
QITOPUTMBI IOCTPOCHHUS C MIOMOIIIBIO IUPKYJIS U IMHEUKH; PeIIaTh MPOCTEUINNE MITaHUMETPUIESCKUE 3a/Ia4H B TIPOCTPAHCTBE.

BBIHYCKHI/IK IMOJIYYHUT BO3MOXKXHOCTL: OBJIAJICTE METOAaMU PCIICHUA 3a1a4 Ha BBIYUCIICHUA U JOKA3aTCIbCTBA: METOJAOM OT IIPOTHUBHOT'O, METOJIOM
0I00MsI, METOJIOM Iepedopa BApHAHTOB U METOJIOM T€OMETPHICCKIX MECT TOUEK; IIPUOOPECTH OIBIT MPUMEHEHHUS alreOpanvdeckoro u
TPUTOHOMETPHUYCCKOI'O alrapara u Hﬂeﬁ JABHXKCHUA NIPHU PCIICHUHN I'COMECTPHUICCKUX 3a/la4, OBJIAACTH TpaJIHHHOHHOﬁ cxeMoit pEeIICHHUA 3aJa4 HA
MOCTPOEHHE C TIOMOIIBIO IIUPKYJIS U JIMHEHKU: aHAJIH3, TOCTPOSHHE, JOKA3aTeIhCTBO M UCCIIEIOBAHIE; HAYIUTHCS PElIaTh 3aJadi Ha TIOCTPOCHHE
METO0/I0M T€OMETPUYECKOTO MECTa TOUEK M METOJIOM MOJI00US; MPHOOPECTH OIBIT UCCIIEIOBAHUS CBOMCTB MJIAHUMETPUYECKUX (QUTYP C TTOMOIIBIO
KOMIBIOTEPHBIX ITPOTPAMM; MPHOOPECTH OMBIT BHITOJHEHHS IPOSKTOB 10 TeMaM: «[ eoMeTpudeckue nmpeodpazoBaHus Ha MIIOCKOCTHY, «IlocTpoeHune
OTPE3KOB IO (hOopMYyJIIeH.

N3mepenne reoMeTpu4ecKUX BeJTUYHH

BbInycKHHMK HAy4UTCSI: MCIIOJIb30BaTh CBOMCTBA U3MEPEHUS UIMH, TUIOIIAJIEH 1 YIII0B MPHU PELICHUH 3a/1a4 Ha HAaX0XACHHUE JJTUHBI OTPE3Ka, THHbI
OKPY>KHOCTH, JUTMHBI IYTU OKPYKHOCTHU, TPAJyCHON MEpBI YIJia; BHIYUCIATh JIUHBI TMHEWHBIX 3JIEMEHTOB (PUT'Yp U UX YTIIBI, UCIIOJIBb3YS (DOPMYJIBI
JUIMHBI OKPYXHOCTH U JJIMHBI TYT'H OKPY>KHOCTH, (PopMyIbl Iutomaneit Gpuryp; BBIYUCIATH IUIOMIAIU TPEYTrOJIbHUKOB, MIPSIMOYTOJIbHUKOB,
napajuieorpaMMOB, Tpareluuid, KpyroB U CEKTOPOB; BBIYUCIATH JUTHHY OKPYKHOCTH, UTHHY IyTH OKPY>KHOCTH; peIlaTh 33Ja4u Ha JOKA3aTeIbCTBO C
UCIO0JIb30BaHKEM (GOPMYIT ATTUHBI OKPYKHOCTH U JAJTUHBI TYyT'H OKPY>KHOCTH, GOPMYIT IIOIAAei pUryp; pemaTh IpakTUYECKUe 3aauu, CBSI3aHHBIC C
HAX0XJICHUEM T'€OMETPUUYECKUX BETUYNH (MCIOJB3Ys MPU HEOOXOJMMOCTH CIIPABOYHHUKHU U TEXHUUYECKUE CPEJICTBA).

BLIHyCKHI/IK MOJIYYUT BO3MOKHOCTL: BBIYHCJIIATH IO (I)I/Il“yp, COCTABJICHHBIX U3 JIBYX HUJIN Ooee IpsAMOYT'OJIbHUKOB, ITapaJICIIOIrpaMMOB,
TPEYIrOJIbHUKOB, Kpyra U CCKTOPA; BBIYUCIIATH IUIOIAANW MHOT'OYTI'OJIBHUKOB, UCIIOJIb3YA OTHOIICHUA PABHOBCIIMKOCTH U PABHOCOCTABJIICHHOCTH
HpI/IO6peCTI/I OIIBIT IPUMCHCHUS anre6pa1/1qec1<0r0 U TPUTOHOMCTPUYCCKOTO aIlliapara u UACH NBIKEHUS IIpU pCUICHNUU 3a1a1 Ha BBIYUCJICHUC
IIoIaaei MHOT'OYT'OJIbHUKOB.

Koopaunarsi



BBINTyCKHHUK Hay4nuTCs: BBIYMCIATH JUIMHY OTPE3Ka [0 KOOPAUHATAM €ro KOHIIOB; BBIUUCIIATh KOOPAMHATHI CEPEANHBI OTPE3KA; HCIIOJIb30BAThH
KOOPAMHATHBIA METOJ U1l U3YYECHHsI CBOMCTB IIPSAMBIX U OKPYKHOCTEH.

BI)IHYCKHI/IK IMMOJIYYHUT BO3MOKXHOCTL: OBJIAACTb KOOPAWHATHBIM MCTOAOM PCHICHUA 3a1a4 HAa BBIYUCIICHUC U JOKA3aTCIIbCTBO, HpI/IO6peCTI/I OIIBIT
HCITIOJIb30BAaHHUA KOMITIBIOTCPHEBIX IPOTpaMM JIs1 aHAJIN3a YaCTHBIX CJIIYYacB B3aMMHOT'O pacCIliOJIOKCHUA Opr>KHOCT€I>i U IIPAMBIX; HpI/IO6p€CTI/I OIIBIT
BBIINIOJIHCHHS ITPOCKTOB HA TEMY «HpI/IMeHeHI/IC KOOPAWHATHOTO METOJa IMPU PCIICHUH 3a1a4 Ha BBIYMCICHUEC U TOKA3aTCIbCTBO).

BekTopbl

BrImyCKHUK HAydnuTCS: OMEPUPOBATH C BEKTOPAMU: HAXOIUTh CYMMY U Pa3HOCTh JIBYX BEKTOPOB, 3a/IaHHBIX T€OMETPHYECKH, HAXOAUTH BEKTOP,
PaBHBIN MTPOU3BEICHUIO 33JaHHOTO BEKTOPa HAa YMCJIO; HAXOJHUTH JJIsi BEKTOPOB, 3aJJaHHBIX KOOPJAMHATAMH: JUTHHY BEKTOPA, KOOPAMHATHI CYMMBI H
Pa3HOCTHU BYX U 00Jiee BEKTOPOB, KOOPAMHATHI TPOU3BEJICHUS BEKTOPA HA YHCIIO, IPUMEHSSI TIPH HEOOXOJMMOCTH COUYETATEIHHBIMN,
MIEPEMECTUTEIBHBIN U PaCIIPEACINTEIbHbIN 3aKOHBI; BBIYHMCIIATH CKAISIPHOE IPOU3BEACHUE BEKTOPOB, HAXOAUTH YIOJI MEXKYy BEKTOPAMH,
YCTaHaBIUBATh MEPIECHANKYISIPHOCTb NPSIMBIX.

BBIHYCKHI/IK IMOJIYYHUT BO3MOXXHOCTB: OBJIAACTh BEKTOPHBIM METOAOM IJId PCIICHU 3aJa4 Ha BBIYUCIICHUEC U TOKA3aTCIbCTBO, HpI/IO6pCCTI/I OIIBIT
BBIIIOJIHCHHS ITPOCKTOB HA TEMY <(HpI/IMeHeHI/Ie BCKTOPHOI'O METOAA IIPU PCIICHNH 3a1a4 Ha BBIYKMCICHHUEC U JOKA3aTCIbCTBO).



COJEP KAHUE KYPCAMATEMATUKA 7-9 KJIACCBHI
APUOMETUKA

PannonaneHbIe yncna. Pacmmpenne MHOKECTBA HaTYPaJIbHBIX YUCEN 10 MHOKECTBA LEbIX. MHOKECTBA LENIBIX YMCEN 10 MHOKECTBA PALIMOHAIIBHBIX.
PanmonanpHO€ 4nCI0 Kak OTHOLIEHHE m n , TJe T — LEeJI0e YUCI0, N — HaTypayibHOoe. CTeneHs ¢ LenbIM Noka3aTeneM. /leficTBUTenpHbIe YKca.
KBanparuslit kopeHb u3 uncina. Kopenb TpeTbeii ctenenu. 3anuch KOpHeH ¢ MOMOIIbIO CTETIEHHU ¢ IpOoOHBIM nokaszarenem. [lonstre 06
HppalroHaIbHOM uncie. MppanmoHanbHOCTh YKcia 1 HECOM3MEPUMOCTh CTOPOHBI M TMaroHaiu KBajapara. JlecaTuuHble NpUOIMKEHUS
MppalMOHANIbHBIX Yyrcel. MHOKECTBO IeHCTBUTEIBHBIX YUCEIT; TPEICTaBICHHUE JEHCTBUTENIBHBIX YHCeT OECKOHEUHBIMU AECATUYHBIMU JPOOSIMH.
CpaBHenue neiictBuTeNnbHBIX ycen. KoopaunaTtHas npsimasi. M3o0paxxkeHue yncen TOYKaMu KOOPAUHATHOM MpsMoil. YncaoBbIle MPOMEXKYTKH.
W3mepenus, npubnuxeHus, oueHKU. Pazmepsl 00BEKTOB OKpYKaIOLIEro Mupa (0T 3JIeMEeHTapHbIX YacTull 10 BeeneHHoi), IIUTeNbHOCTh TPOLIECCOB B
OKpYXKarollleM MUpe. BoleneHre MHOKHUTENS — CTENEHH JIeCSITH B 3anmucH urcia. [IpubnnxéHHoe 3HaueHNne BEeIMYMHBL, TOYHOCTb MPUOIMKEHHUS.
[Ipukuaka v orieHKa pe3yJbTaTOB BHIYHUCICHHIA.

AJITEBPA

AnreOpandeckue BblpakeHUs. bykBeHHbIe BbIpakeHUs (BBIPAXKEHHUS C IEpEMEHHBbIMU). YnciioBoe 3HaueHne OYKBEHHOTO BhIpaxkeHus. Jlomyctumblie
3Ha4yeHus nepeMeHHbIX. [logcTaHOBKA BbIpa)KeHUH BMecTO nepeMeHHbIX. [IpeoOpa3oBanie OyKBEHHBIX BBIPAKEHUI Ha OCHOBE CBOMCTB
aprupMeTHYECKUX JAecTBUN. PaBeHCTBO OyKBEHHBIX BhIpakeHHH. ToxaecTBo. CTENeHb C HATYPAJIbHBIM MTOKa3aTeeM U e€ cBoiicTBa. OHOUICHBI U
MHoOTOwIeHbl. Crenenp MHOrouwieHa. Cio)keHue, BBIMUTaHUE, YMHOKEHHE MHOTOYI€HOB. POpMyIibl COKPAIIEHHOTO YMHOKEHUS: KBaJApaT CyMMBI U
KBajJpaT pazHocTu. PopMmyia pasHOCTH KBapaToB. [IpeoOpa3zoBaHue 1EI0r0 BRIpaKEHUsI B MHOTOUWIEH. Pa3iojkeHre MHOrOWIEHOB Ha MHOKUTEIIH.
MHorousnens! ¢ ogHoi nepeMeHHoil. Kopenb MHorowiena. KBagpaTHbiil TpEXWIEH; Pa3JI0KEHUE KBaJPATHOTO TPEXWIEHA HA MHOKHUTEIIN.
AnreOpanyeckast Jpoob. OCHOBHOE CBOWCTBO anredpandeckoil Apoou. CioxeHue, BBlYMTaHle, YMHOKEHUE, eJIeHHEe alredpanyeckux Apooei.
CreneHs ¢ 1eTbIM MOKa3zaTesieM U e€ cBoicTBa. PalioHabHble BRIpaKEHUS U UX ITpeoOpa3oBaHus. JJokazaTenbcTBO TokAeCTB. KBaspaTHble KOpHU.
CBoiicTBa apuMeTHUECKUX KBaJPAaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOpa30BaHMIO YHCIOBBIX BBIPAKEHUI U BEIYUCIICHHUSIM. Y paBHEHMSL.
VYpaBHeHue ¢ onHOM nepemeHHol. KopeHb ypaBHeHus. CBOMCTBA YMCIIOBBIX PaBEHCTB. PaBHOCUIIBHOCTD ypaBHEHMM. JINHENWHOE ypaBHEHNE.
KBanpatHoe ypaBHeHue: ¢popMmyna KOpHEH KBaapaTHOTo ypaBHeHUs. Teopema Bueta. Pemenue ypaBHeHU, CBOIAMIMXCS K TMHEWHBIM U KBaJIPATHBIM.
[Tpumeps! perieHus: ypaBHEHUH TpeTbeit 1 4eTBEPTOH cTeneHel. Pemenne qpoOHO-pallnOHAIbHBIX YPAaBHEHUH. Y paBHEHUE C ABYMsI IEPEMEHHBIMU.
JIuneliHOEe ypaBHEHME C IBYMs [IEPEMEHHBIMU, IIPUMEPHI PELIEHUS YPAaBHEHHUH B LiebIX unciax. CucTeMa ypaBHEHUH € ABYMS IEPEMEHHBIMH.
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PaBHocunbHOCTE crcteM. CrcTeMbl IBYX JIMHEWHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU; PELIEHHE TI0ICTAHOBKOM U cioxkeHueM. [IpumMepsl perienus
CUCTEM HEJMHEHHBIX YPaBHEHUH C ABYMS NIE€pEMEHHbIMU. PellieHne TeKCTOBbIX 3a/1au aNredpanyeckuM crocooom. JlekapToBbl KOOPAUHATHI Ha
wiockoctu. ['padmueckas MHTEpIpeTanys ypaBHEHUS C IByMs IEpeMEHHBIMH. | pauK TUHEHHOTO ypaBHEHHUS C IByMsI IEPEMEHHBIMH; YTIIOBOM

K03 (UIIMEHT NpAMOIi; YCIOBHE NMapaJlJIeIbHOCTH NMPSAMBIX. ['pa@uku mpocTelnx HeJIMHEMHBIX YpaBHEHU: apalouia, runep0osia, OKpYyKHOCTb.
I'pacdmueckas nHTEpIpETalls CUCTEM YpaBHEHUH ¢ AByMs nepeMeHHbIMU. HepaBeHcTBa. UncnoBble HepaBeHCTBA U MX cBoiicTBa. HepaBeHCTBO ¢
0J1HO epeMeHHON. PaBHOCUIIBHOCTD HepaBeHCTB. JInHelHbIe HepaBeHCTBA ¢ OJHOU nepeMeHHol. KBaapaTHbie HepaBeHCcTBa. CHCTEMBI HEPABEHCTB C
OJIHOY ITEPEMEHHOM.

O VYHKINN

OcHOBHBIC TIOHATHS. 3aBHCUMOCTH MEK Ty BenrmunHamu. [loHsaTre ¢pyHkuu. O0macTh onpeesieHuss 1 MHOXKECTBO 3HaueHUH QyHKIMH. CriocoOs!
3amanus pyHkiuu. ['paduk pyaknun. CroiictBa PpyHKIMIA, NX 0TOOpakeHue Ha rpaduke. [IpumMepsl rpagKoB 3aBUCUMOCTEHN, OTPAKAIOIITUX
peasibHbIe poriecchl. Yncnosble GyHKIMH. OYyHKIINH, OMUCHIBAIOLINE IPSIMYIO M 00paTHYIO MPOTOPIHOHATIbLHBIE 3aBUCUMOCTH, UX IPa(UKU 1 CBOM -
ctBa. Jluneitnas pynkuums, e€ rpaduk u cpoiictBa. KBagparnunas gpynkmus, e€ rpadux u cBoiictBa. CteneHHbIe PYHKIIMU C HATYpaTbHBIMHU
nokazatensamu 2 u 3, ux rpaduku u cBoiictBa. ['paduku pynkumit y y=, yx =3, y=| x |. UucnoBsle nocnenoBareabHOCTU. [loHATHE YHCITIOBOM
MOCJIEIOBATEILHOCTH. 3aJaHue [TOCIIEOBATEIbHOCTU PEKYPPEHTHOM popMynoii u popmyioit n-ro wieHa. ApudpmeTnieckas U reoMeTpruiecKas
nporpeccuu. opmyIibl n-ro wieHa apupMeTUYECKON U TeOMETPUUECKOI Mporpeccuii, CyMMBbI MEPBBIX N-X 4jieHOB. M300pakeHue 4aeHoB
apru(pMETHIECKON U TEOMETPUUECKON MTPOrPECCHil TOUKAMHU KOOPIMHATHOM IIOCKOCTHU. JIMHEHHBIN U AKCITOHEHIIMAIbHBIN pocT. CI0KHBIE TTPOLICHTHI.

BEPOATHOCTD U CTATUCTHUKA

OmnucarenpHas cratuctuka. [lpeacraBnenue naHHbIX B Buje Tabaul, auarpamm, rpagukoB. CirydaiiHas n3aMeH4nBoCTh. CTaTUCTHYECKHE
XapaKTepUCTUKU HabOpa JaHHBIX: cpeiHee apuMeTniyeckoe, MearaHa, Hanbosblee 1 HauMeHblllee 3HaueHusl, pa3max. [IpencraBienue o
BbIOOPOYHOM HccienoBaHuu. CiryyaiiHble cCOOBITHS U BepOATHOCTh. [IoHATHE O ciiydaliHOM OombITe U cllydaiiHOM coObITHH. YacToTa cityyaifHOTro
coObITUs. CTaTUCTUYECKHI MOXO0/1 K OHATHIO BEPOSITHOCTH. BeposITHOCTH MPOTUBOIOJIOKHBIX cOObITHI. He3aBucumble cOObITHS. Y MHOXKEHUE
BeposATHOCTeH. JlocToBepHbIE U HEBO3MOKHBIE COOBITHS. PaBHOBO3MOXKHOCTH coOBITHI. Kiaccuueckoe onpeznenenue BeposTHocTH. KomOuHaTopuka.
Pemenne koMOMHATOPHBIX 3a/1au iepedopoM BapuaHToB. KomOnHaTopHOE npaBuiio yMHOKeHUs. [lepecTanoBKU U (pakTOopuUal.



JIOTMKA U MHOXECTBA

TeopeTuko-MHOXKECTBEHHBIE TOHATHS. MHOXKECTBO, DJIEMEHT MHOXKECTBA. 3a/IaHNE€ MHOXECTB TIEPEUNCICHUEM DIIEMEHTOB, XapaKTEPUCTHIECKUM
cBoiictBoM. CTaHIapTHBIC 0003HAYCHHSI YUCIIOBBIX MHOXKECTB. [lycToe MHOKECTBO 1 ero 060o3HadeHue. [loamuokecTBo. OOBeIMHEHNE U
MepecevyeHre MHOKECTB, Pa3HOCTh MHOXECTB. VuTrocTpaiiysi OTHOIIIEHUH MEX Ty MHOYKECTBAMU € TIOMOIIBIO TUarpamMm Diepa — Benna. DiaemMeHTs
noruku. [ToHsiTHE O pAaBHOCUIIBHOCTH, CJIEIOBaHUH, YIOTPEOJIEHNE JIOTMUYECKUX CBSI30K €CIH ..., TO ..., B TOM M TOJIBKO B TOM CITy4yae, JIOTUYECKUe
CBSI3KU U, WJIH.

MATEMATUKA B UICTOPUYECKOM PA3BUTUN

Uctopus hopMupoBaHus MOHSATHS YUCIA: HaTypallbHbIE YHCTIa, JPOOU, HEAOCTATOUHOCTh PAllMOHAIBHBIX YUCEI I FT€OMETPUUYECKUX N3MEPEHHUIH,
uppauuoHainbHble yncia. CTapuHHbIE cUCTeMBI 3anucu yucen. [[poou B BaBunone, Erunte, Pume. OTkpbiTue AecsTuuHbIX Apobeit. CTapuHHbIE
cucteMbl Mep. [lecsaTnunbie npoOu 1 MeTpudeckas cucreMa Mep. [losiBineHue oTpuniatenbHbix yucen u Hyms. JI. Maraumkuii. JI. Diinep. 3apoxacHue
anreOpsl B Henmpax apudmMeTuru. An-Xopesmu. Poxnenue 6yksenHo#t cumBoiuku. [1. depma, @. Buer, P. [lexkapt. McTopus Bompoca 0 HaX0KISHUU
dhopmyn KopHE# anredpandeckuX ypaBHEHU, HEPa3pEIIMMOCTh B pauKaliaX YpaBHeHHH cTeneHu, 6ombiieit uetbipéx. H. Tapranss, k. Kapmano, H.
X. Abenb, D. 'anya. U300peTenne MeTo1a KOOPAMHAT, IMO3BOJISIONIETO TIEPEBOIUTh TEOMETPUUYECKUE OOBEKTHI Ha s3bIK anreOpsl. P. lexkapt u I1. dep-
Ma. [IpuMepsl pa3nuyHbIX CHCTEM KOOpIUHAT Ha IocKkocTu. 3anaua Jleonapao [Muzanckoro (Gubonayun) o kponukax, uncia Gudonayyu. 3aaaya o
IaxMaTHOM 1ocke. MICTOKM Teopur BEPOSITHOCTEN: CTPaxoBoe Jieyo0, a3apTHbie Urpsl. [1. ®epma u b. [1ackans. S. bepnymnu. A. H. Konmoropos.

I'EOMETPUA

Harasanasi reomerpusi. Harnsaneie mpeacraBiieHus: 0 MPOCTPAaHCTBEHHBIX (DUTypax: KyO, mapajuieNenumnes, npusma, nupamuia, map, chepa, Konyc,
umuHap. M3o0paxenue npoctpancTBeHHbIX puryp. [Ipumeps! ceuennii. MHororpannuku. [IpaBuiibHbie MHOTOrpaHHUKU. [IpuMeps! pa3BEPTOK
MHOTOTPaHHUKOB, IUIUHAPA U KoHyca. [lonsatre 06péma; eaqunuiibl 00bEMa. O0BEM MPAMOYTOIBHOTO Mapajuienenunena, Kyoa.

I'eomerpuueckune purypsl. [Ipsameie u yrael. Touka, npsimasi, niaockocTs. OTpe30k, Jiyd. Yrou. Buael yrios. BepTukanabHble 1 CMEKHBIE YIJIBL.
buccekrpuca yrna. [lapamiensnsle U nepecekaromuecs npsamslie. [lepnenaukyispHsie npsmeie. Teopemsl 0 TapalIeNbHOCTH U NEPIEHAUKYIIAPHOCTH
npsMbIX. [lepneHauKymnsp 1 HakJIoHHas K npsiMol. CepeiMHHBIA NEepIeHIUKYIP K 0Tpe3Ky. 'eomerprueckoe MecTo Touek. CBOCTBAa OUCCEKTPUCHI
yIJla ¥ CepeIMHHOrO MepHeHIuKysipa K oTpe3ky. TpeyroasHuk. BeicoTa, Meauana, OuccekTpuca, CpeiHsis JIMHUSA TpeyrojabHuKa. PaBHOOEIpeHHbIE U
PaBHOCTOPOHHHE TPEYTOJIbHUKH; CBOMCTBA U MPU3HAKK paBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHCTBA TpEYrojabHUKOB. HepaBeHCTBO
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TpeyrojpHuka. COOTHOILIEHUS MEXly CTOPOHAMU U yrilaMH TpeyrojbHuka. Cymma yriioB TpeyrojibHuKa. BHemHue yribl TpeyroyibHuka. Teopema
daireca. [Togobue TpeyronbankoB. [Ipu3Haku noaodus TpeyronpHuKoB. Teopema I[udaropa. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC OCTPOTO yTiia
MPSIMOYTOJIBHOTO TpeyroyibHUKa 1 yrioB oT 0 1o 180°; npuBeneHue K octpomy yrity. Penienne npsiMoyroyibHbIX TpeyroiabHUKOB. OCHOBHOE
TPUTOHOMETPHYECKOE TOXAeCTBO. DOpMyIIbl, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC OJIHOTO U TOTO ke yria. Pemienue Tpeyroyb HUKOB:
T€OpeMa KOCMHYCOB U TEOpEMa CUHYCOB. 3aMedaTeabHble TOUKH TpeyrojabHuKa. YeTslpéxyronbHuk. [lapannenorpamm, ero cBONCTBA U MPU3HAKH.
[IpssmoyronbpHUK, KBagpat, poMO, UX CBOMCTBA U MpU3HAKU. Tpamnenus, cpeaHsst JUHUS Tpanenud. MHOroyrojabHUK. BeImyKiible MHOTOYTOJIbHUK .
CymMma yriioB BBIIYKJIOTO MHOTOYyroJibHUKa. [IpaBriibHbIe MHOTOYTOJIbHUKH. OKpYXHOCTB U KpyT. Jlyra, xopaa. Cekrop, cermeHT. LleHTpanbHbIit
yToJ1, BIMCAHHBIN yroJi, BeJIMYrMHAa BIMCAHHOTO yriia. B3aumMHoe pacnonoxkeHue npsiMoi U OKpY>KHOCTH, IByX OKpykHocTel. KacarenbHas u cekyias
K OKpYXXHOCTH, UX CBOICTBa. BriricaHHble 1 OMMCaHHbIE MHOTOYTOJIbHUKH. OKPYKHOCTh, BIMCAHHAS B TPEYTOJIbHUK, U OKPYXHOCTb, OMIMCAHHAsI OKOJIO
TpeyrojpHUKa. BrincanHble U ONKMCaHHbIE OKPYKHOCTHU IPAaBUJILHOTO MHOTOYT0JIbHUKA. [ 'eomeTpruueckue npeodbpa3zoBanus. [loHsTHE O paBeHCTBE
¢buryp. [loHsTHE O ABMKEHUU: OCEBasl U LIEHTpaJbHasi CHMMETPHH, apajlJieIbHbIN nepeHoc, moBopoT. [lonarue o nogobun Guryp u roMOTETHH.
ITocTpoenus ¢ noMoLIbI0 HUPKYIIS U TMHENHKH. OCHOBHBIE 3a/1a4X Ha MIOCTPOEHUE: JICJIEHUE OTPEe3Ka MOoMoJaM; MIOCTPOEHHUE yIJla, PAaBHOTO JaHHOMY;
MIOCTPOEHHE TPEYroJbHHUKA 110 TPEM CTOPOHAM; TOCTPOEHHUE NEPIIEHANKYIISIpa K MPSMON; HOCTPOEHHE OUCCEKTPHUCHI YIiIa; JIeJIEHUE OTpe3Ka Ha n
paBHbIX yacTeil. Perenune 3a1a4 Ha BBIYMCIICHHE, 1OKA3aTEIbCTBO U MOCTPOEHHE C UCIOJIb30BAHUEM CBOWCTB U3YyYEHHBIX (pUTyp.

H3mepenue reomerpuyecKux BequumH. Jlinna orpeska. Pacctosnue ot Touku 1o npsimMoil. PaccTosiHue Mexay napajijiesIbHbIMU MPSMbBIMH.
[lepumerp MHOTOYrONIbHUKA. [[HHA OKPYKHOCTH, YUCIIO T; JUIMHA JYT'H OKPYKHOCTH. ['pagycHast Mepa yria, COOTBETCTBUE MEKY BETUUUHOMN
LEHTPAJIBLHOTO yria U JUIMHON Ayru okpyXHocTu. [lonstue miomanu miockux ¢uryp. PaBHococTaBienHble u paBHOBenukue ¢urypsl. [Inomans
npsMoyrosibHuKa. [Lnomaayu napannenorpamma, TpeyrojabHuka u Tpanenun. [Inomaas Muoroyronsuuka. [lnomane kpyra v miomaibs CeKTopa.
CooTHolIeHHe MEX Y IIOWAAIMHI MOJ00HBIX GUryp. Pemienne 3a1a4y Ha BBIYMCIEHUE U JOKA3aTEIbCTBO C UCIIOJIb30BAHUEM M3YUEHHBIX (POPMYIL

Koopaunartel. YpaBuenue npsiMoil. Koopaunatsl cepeaunbl otpeska. @opMyiia pacCTOSTHUS MEXY ABYMSI TOUKaMH IIJIOCKOCTU. Y paBHEHUE
OKPY’KHOCTH.

BeKTOPLI. Z[J'II/IHa (MOI[y.]'IB) BCKTODpA. PaBenctBO BCKTOPOB. KOJ'IJ'II/IHeapHLIe BCKTOPEI. KOOpI[I/IHaTBI BCKTOpaA. YMHOXEHHE BCKTOpPA Ha YHUCJIO, CyMMa
BCKTOPOB, pPa3JIOKCHNUEC BEKTOPA 110 JABYM HCKOJUIMHCAPHBIM BEKTOPAM. CKaJ'ISIpHOC MMPOU3BCACHUC BEKTOPOB.

TeopeTnKo-MHOKeCTBEHHbIE MOHATHS. MHOXKECTBO, DJIEMEHT MHOXKECTBA. 3aJaHUe MHOXKECTB MEPEUUCIICHUEM DJIEMEHTOB, XapaKTEPUCTHUCCKUM
coiictBoM. [TogmuOKecTBO. OOBEIMHEHHE U TIEPECEUCHUE MHOYKECTB.
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JJieMeHThI JIoruku. OnpenencHue. AKCHOMBI U TeopeMbl. Jloka3aTenbcTBo. JJoka3arenscTBo oT npoTuBHOro. Teopema, oOpatHast nanHoi. [Ipumep n
KoHTprpumep. IIoHsATHE O paBHOCUIIBHOCTH, CIEIOBAHUY, YIIOTPEOICHHE JTOTMUECKUX CBSI30K €CJH ..., TO ..., B TOM U TOJIBKO B TOM CIIy4ae,

JJOTUYCCKHE CBA3KHU U, UJIN.

I'eomerpus B ucropnueckom pazpurun. Ot 3emnemepust k reo metpu. [ludarop u ero mkona. @anec. Apxumen. [locrpoenue npaBUIbHBIX
MHOTOYyroJbHUKOB. Tpucekuus yrina. Kpagparypa kpyra. Y nsoenue ky0a. Mcropus uucna n. 3onmoroe ceuenue. «Hauana» Eknupa. JI. Ditnep. H. 1.
JloGaueBckuii. Mcropus naroro noctynara. M3o06perenne Meroaa KOOpauHaT, MO3BOJISIFOIIET0 NEPEBOIUTH T€OMETPHUECKHE OOBEKTHI Ha A3BIK
anre6psl. P. [lexapt u I1. ®epma. [Ipumepsl pa3ianyHbIX CUCTEM KOOPJIMHAT HA MIIOCKOCTH.
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TemaTnyeckoe NIAHUPOBAHKE € ONPeAeJIeHHeM OCHOBHBIX BH/I0B Y4e0OHOM eI TeJIbHOCTH 00yYa0IUXCH

HNndopmanus o KonnyecTse y4eOHBIX 4YaCOB

Kaacc IIpeamer, pazgen Koa-Bo 4. B roa Kon-Bo 4. B Hegemn10 B ToM uncae KOHTPOJIBHBIX padoT
7 Martematuka (Anredpa) 120 3,5 10

7 Maremaruka (I'eomerpus) 50 1,5 5

8 Matemartuka (Anrebpa) 102 3 10

8 Martemaruka (I"eomeTtpus) 68 2 5

9 Martematuka (Anredpa) 102 3 8

9 Matematuka (I"eomeTpus) 68 2 5

Bcero ko/M4ecTBO YPOKOB U3 pacyeTa S yacoB B Henes10 (34 Heeu B roa)

Kunacenl IpenMeTbl MATEMATHYECKOT0 UKJIA KosinuecTBO 4acoB Ha CTYyNEeHH OCHOBHOTO 00pa30BaHUs
7-9 Maremaruka (Anredpa) 306

Maremaruka (I'eomerpust) 204
Bcero 510

7 kiaacc. Marematuka.
AnreOpa. 1 yeTBepTh - 5 yacoB B HeAe0, 2-4 yeTBepTh 3 yaca B Henento, Becero 120 yacoB. KonTponsHbix padoTt 10.

Ne n/m | Tema Kon-Bo KonTp. XapakTeprcTHKa OCHOBHBIX BHIOB AEATEIBHOCTH YdeHHWKa (HAa ypOBHE
4acoB pabot yueOHBIX HEHCTBHIA).
1 I'n.1. BeipaskeHus1, TOXKIECTBA, ypaBHEHUSL. 22 2 BbIONHATE ~ 27€MEHTApHBIE  3HAKOBO-CUMBOJIMYECKHE  JEHUCTBUS:

I1.1.Breipaxenus.
YucnoBble BBIPAKEHUS.
BoipaxkeHus ¢ nepeMeHHOM.

CpaBHeHNne 3HaYeHHUH BBIPAKEHHH.

I1.2.TIpeoOpa3zoBaHne BEIPAKEHHUH.

MPUMEHITh OYyKBBI Ui OOO3HAYCHWS 4YHCEN, IS 3alicH  OOINX
YTBEPXKICHUH;, COCTaBIISATh OYKBEHHBIC BBIPAXKCHHS TI0 YCIOBHUSIM,
3a/JaHHBIM CJIOBECHO, PHCYHKOM MM 4YEPTEXKOM; MNpeoOpa3oBbIBAThH
anreOpanyeckue CyMMbl W TpPOW3Be/ACHHS (BBIMOIHATh TPUBEICHHE
MOAOOHBIX ClTaraeMbIX, PACKPHITHE CKOOOK, YIIPOIICHIE TPO3BEICHIIA).
Brerucnares uncnoBoe 3HaueHWEe OYKBEHHOTO BEBIPAXKCHHS, HAXOIUTH
00J1acTh TOMYCTUMBIX 3HAUYCHHUI TIEPEMEHHBIX B BBIPAXKCHHH.
PacriozHaBaTh IMHEHHBIC ypaBHEHUS.
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CBolicTBa IEMCTBUH HAJ YUCIAMHU.

ToxnectBa. ToxxaecTBeHHBIE PE0OPA30BAHMS BBIPAYKECHUM.

[1.3.YpaBHeHus ¢ 0AHOM IepeMeHHOMH.
YpaBHeHME U €r0 KOpHHU.

JIuneitHoe ypaBHeHUE ¢ OJTHOM MEepEeMEHHOM.
Pemenne 3aa4u ¢ MoMOIIBIO0 YpaBHEHUI.

I1.4.CraTucTiyeckue XapakTepUCTUKH.

Cpennee apudpmeTnieckoe, pasmax 1 MOja.
MenuaHa Kak CTaTHCTHYECKas XapaKTEPHCTHKA.

Pemath iuHeliHbIe ypaBHEHUSI.

Pemate TeKkcTOBBIE 3a7auM anreOpanvyecKuM CII0COOOM: MEPEXOIHUTH OT
CIIOBECHOM ()OPMYJIMPOBKM YCJIOBHSI 33Ja4M K aJredpamdeckod MoJenu
MyTEM COCTABJICHUS] YPaBHEHWS; peIlaTh COCTAaBJICHHOE YpaBHEHHE;
MHTEPIPETUPOBATh PE3yNbTaT.

W3Bnekath uHpOpManMi0 H3 TaOMUIl M JUarpamMM, BBITIOJIHATH
BBIYKCIIEHHST 10 TaONMW4HBIM JaHHBIM. Ormpenensts MO JuarpaMmam
HauOOIbIINE ¥ HANMEHBIINE JaHHbIe, CPABHUBATH BEINYHHEI.
[MpencraBiste MHGOPMALIUIO B BHUJIE TAONHI, CTONOYATHIX M KPYTOBBIX
JiarpamMM, B TOM YHCJIE C TOMOIIBI0 KOMIBIOTEPHBIX IPOrPaMM.
IIpuBOIUTH MPUMEPHI YUCIIOBBIX JTAHHBIX (IIeHa, POCT, BpEMsI Ha I0pOry U
T. I1.), HAXOJIUTh CpeHee apu(METHIECKOe, pa3Max YHCIOBBIX HA0OPOB.
HpI/IBO)II/ITI) COACPIKATCIBbHBIC TPUMEPHLI HMCIOJb30BaHUA CPEAHUX JIA
OIIMCaHUus JaHHBbIX (ypOBeHb BO/IbI B BOIOEME, CIIOPTHUBHBLIC IMOKA3aTEIIH,
onpezieieHle TPaHuIl KIMMaTHYECKUX 30H).

I'n.2. ®yakunu.
[1.5.®ynkuu 1 ux rpaduku.

UYro Takoe QyHKIHSL.
Beruncienue 3naueHnit GyHKIUM 10 Gopmyie.

I'paduk GpyHKIHN.
I[1.6.Jluneitnas GpyHKUUSL.

[psiMast POMOPIUOHANBLHOCTE U €€ TpaduK.
Jluneitnas Gpynkuust u e€ rpaduk.

11

Beluncnsate  3HaueHus — QyHKUOMi, 3agaHHBIX  Qopmynamu  (TIpu
HEOOXOAMMOCTH HCIIONB30BaTh KAJIBKYJIATOP); COCTaBIATH TaOJIMIIBI
3HaYeHUN QYHKIHMH.

Crpouth 1o Toukam rpaduku GpyHkuuit. OnuceBaTh CBOMCTBA (QYHKIMA
Ha OCHOBE ee Ipa(uueckoro npeAcTaBICHHUS.

MonenupoBaTh peanbHble 3aBUCUMOCTH (OpMylTaMH U TpadHKaMH.
Yutath rpaduKy peasbHbIX 3aBUCUMOCTEHA.

Hcnonp3oBaTh (yHKIMOHATIBHYIO CHUMBOJIMKY  JUIS 3aMucu
Pa3HOOOpa3HBIX (HaKTOB, CBA3AHHBIX C PaccMaTpUBAEMBIMH (YHKIMAMH,
oboramias ONBIT BBIIOJHEHHS 3HAKOBO-CUMBOJIMYECKHX OEHCTBHIL.
CrpouTh pedeBble KOHCTPYKIHMU C HCIONb30BaHHWEM ()YHKIIMOHAIBHON
TEpPMHUHOJIOTHH.

Hcnonb3oBaTh KOMIBIOTEPHBIE MPOrPAMMBI UL TOCTPOCHUS TPadUKOB
(hyHKIMH, [IsT UCCIIENOBAHMUS TOJIOKECHUSI Ha KOOPJMHATHOM IIOCKOCTH
rpadukoB (QYHKIWIA B 3aBHCHMOCTH OT 3Ha4YeHHH KOI()(HUIMEHTOB,
BXOZSIINX B (DOPMYITY.

PacnioznaBate BuAbl m3y4aeMbix (yHKIMHA. [1oka3pIBaTh CXeMaTHYECKH
TIOJIOKECHHE Ha KOOPIMHATHON TIOCKOCTH TpauKOB (QYHKITHIA.
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I'n.3. Crenens ¢ HATYpaJbHBIM OKa3aTeNeM.
I1.7.Ctenenn u €€ cBOMCTBA.

OmnpeeneHre CTENICHH ¢ HATYPATbHBIM MTOKA3aTeNIeM.
VMHOKEHNE U JeJIEHUE CTENEHEN.

Bo3BesicHuE B CTENEHb IPOU3BEICHHS U CTCIICHH.

I1.8.OgHouneHsl.

OaHOWIEH U ero CTaHJapTHBIN BUI.
YMHOXeHHe oqHOWIEHOB. Bo3BeeHne oqHOUIeHa B CTENIEHD

Oynknum Y = X2, y= X3 1 nx rpaduKu.

11

OnuceIBaTh MHOKECTBO IEJBIX YHCEN, MHO)KECTBO PAllMOHAIIBHBIX YHCE,
COOTHOIIEHHE MEXTy ITUMH MHOKECTBAMHU.

CpaBHMBaTh M YIOPSAOYMBATH pPALMOHAIBHBIE YHCNIA, BBITIOIHSITH
BBIUKCICHHS C PAlMOHAIBHBIMH YHCIAMH, BBIYUCISTH 3HAYCHHS
CTeleHeH ¢ LeNIBIM I10Ka3aTeNIeM.

®opmynupoBaTh  ONpeAeieHUWE KBAaJpaTHOTO KOPHS M3  YHUCHA.
Hcnonb3oBath rpaduk QyHKIMN

y = x? 1A HaXOXKJCHUS KBaJPATHBIX KOpHEH. BBIYMCIATL TOUHBIE U
NpUOTIKEHHBIE 3HAYEHHsT KOpPHEH, MWCIONb3yd NpU HEOoOXOIMMOCTH
KaJIbKYJISITOP; TIPOBOJMTH OLIEHKY KBaJpPATHBIX KOPHEH.

dopmynupoBaTh OMNpEAENeHHEe KOpPHS TPEThel CTENEeHH; HaXOIWUTh
3Ha4YeHHs KyOMUYeCKMX KOpHEH, TIpH HEOOXOAUMOCTH HCIIOIb3Ys
KaJIbKYJISATOP.

I'n.4. MHOTO4JICHBI. 17 ®dopmynupoBatk, 3aNMCHIBATh B CHMBOJIMYECKOH (hopMe U 000CHOBBIBATH
I1.9.Cymma 1 pa3HOCTb MHOTOWIEHOB. CBOIICTBa CTENEHHU C HATYpaJbHBIM ITOKa3aTeleM; NPUMEHATh CBOWCTBA
MHOrous1eH U €ro CTaHAAPTHBIN BUA. CTETIeHH JUTS TPe00pa30BaHUS BRIPAKCHUN M BHIYHCIICHHH.

CroxeHne U BBIYMTAHUE MHOTOUYJICHOB. BeInonHAT NEHCTBUS C MHOTOWIEHAMU.

I1.10.mpon3BeaeHNne OAHOWICHA 1 MHOTOWICHA. BeINonHATH pa3iioxkeHne MHOTOWIEHOB Ha MHOMXKHTEIH.

YMHOKEHHE OJTHOYJIEHA HA MHOTOYJICH. PacrioHaBaTh  KBaApaTHBIM  TpPEXwIEH, BBUICHATb  BO3MOMKHOCTb
BriHeceHne 0011ero MHOKHTENS 33 CKOOKH. pa3NIoKEHUs] Ha MHOMKUTENHM, NPEACTAaBIATh KBaJpaTHBIM TpeXwieH B
I1.11.IIpou3BeneHre MHOTOUJICHOB. BU/JIE IIPOU3BEACHMSI IMHENHBIX MHOXKUTENEH.

YMHOKEHHE MHOTOWIEHA HAa MHOTOWIEH. [lpumMeHaTs pa3nuuHble  (OPMBI CAMOKOHTPOIS MPH  BBHINOJTHEHUH
Pa3noxeHre MHOrO4IeHa Ha MHOXKHTENN CIIOCOOOM I'PYIITUPOBKH. npeoOpa3oBaHUH.

I'n.5. ®opMyibl COKPALLIEHHOTO YMHOMXKEHUSL. 19 BoInonHATE A€MCTBUSI ¢ MHOTOYIECHAMM.

I1.12.KBagpat cymMMBbI ¥ KBaJpaT pa3HOCTH. BeBogHTE (OPMYNBI COKPALIEHHOTO YMHOXKCHHS, NPHMEHSITh WX B
BosBenenue B kBagpat U KyO CyMMBI M pa3HOCTH JIBYX BBIPAKCHHUH. peoOpa30BaHMAX BBIPAKCHUH U BHIYHCIICHUSX.

Pa3noxeHne Ha MHOXKHTEIH C IOMOLIBIO (POPMYJ KBaJpaTa CyMMBI BhInonHATE pa3inoskeHne MHOTOWIEHOB HA MHOMKHUTEIH.

1 KBaJpaTa pa3HOCTH. Pacnio3HaBaTh ~ KBaApaTHBIH  TPEXWIEH, BBIICHATH  BO3MOXKHOCTD
I1.13.Pa3HocTth kBagpaToB. CyMMa U pa3HOCTH KyOOB. pa3’IoKEHUS] HAa MHOXHUTENH, MPEICTAaBIATh KBAIPATHBIA TPEXWICH B
YMHO)XEHHUE pa3HOCTH JIBYX BBIPAXKEHUN HA UX CYMMY. BHJIE IPOU3BEACHMSI IMHEHHBIX MHOXKHUTEIEH.

Pazno)xeHne pa3sHOCTH KBaJpaTOB HA MHOXKHTEIIH. [IpumensaTp pa3nuuHble  (OPMBI CAMOKOHTPONS TPH  BBITOJHEHUH
Pazno)xeHne Ha MHOXHTEIIN CyMMBI M Pa3HOCTH KyOOB. npeoOpa3oBaHUH

I1.14.TIpeobpa3oBaHne IENBIX BEIPAKCHHUI.

IIpeobpa3oBaHue 1EI0T0 BBIPAKEHHUS] B MHOTOUJICH.

[IpumeHeHne pa3nu4HBIX CIOCO0O0B IS Pa3JIOKEHUS Ha

MHO)KUTEJH.

I'n.6.Cuctembl IMHEHHBIX YpaBHEHHH. 16 OmnpenensTs, SBISETCS JH Mapa YHCeNl PEIICHHEM JaHHOTO YPaBHEHUS C

JIByMsI TIEPEMEHHBIMH; NPHUBOAWTH IPHMEPHl PENIeHUs] YPaBHEHHH C
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[1.15.JIuneliHoe ypaBHEHHE C ABYMS NEPEMEHHBIMHU.

JIuneitHoe ypaBHEHHUE C IBYMS TIEPEMEHHBIMH.
I'paduk TMHEHHOTO YPaBHEHUS C TBYMS MEPEMCHHBIMH.

CucreMbl JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU.

I1.16.Pemienne cucteM JUHEHHBIX ypaBHEHUI.

Croco0 moicTaHOBKH.
Crocob croKeHusl.
Pemrenue 3a1a4 ¢ MOMOIIBIO CHCTEM ypaBHEHUI.

JABYMA IEPEMCHHBIMU.

Pemate 3amaum, anreOpanvyecKkoil MOAEIBI0  KOTOPBIX  SBJISETCS
ypaBHEHHE C JABYMsS IMEPEMEHHBIMH; HAXOIUTh IENbIE PEIICHUS MyTeM
nepedopa.

PemaTh cUCTEMBI IBYX YpaBHEHHH ¢ IBYMS TIEPEMEHHBIMHU, YKAa3aHHbIE B
COJICpIKaHHUH.

Peniath TekcTOBBIC 3a1auK ATEOPANIECKUM CIIOCOOOM:

MEPEXOAUTh OT CJIOBECHOW (DOPMYIMPOBKH YCIOBHS 3aaudl K

anreOpauueckoil MOJENU IIyTeM COCTaBJICHHS CHCTEMBl YpPaBHEHUIA;
pelaTh  COCTaBJICHHYK CHCTEMY YypPaBHEHHH; WHTEpIPETHPOBATH
pe3yibTar.

Ctpouts rpaduku ypaBHEHUH ¢ AByMS nepeMeHHBIMU. KOHCTpynpoBaTh
OKBHBQJICHTHBIC ~ PEYEBBbIE  BBHICKA3bIBAHUS  C  UCIIONB30BAaHHEM
areOpanyecKkoro ¥ reoMeTpUIecKoro sI3bIKOB.

PemaTe m uccrnenoBaTh ypaBHEHHS U CHCTEMBI ypaBHEHMH Ha OCHOBE
(yHKIIMOHANBHO-Tpa()UUECKUX MPECTaBICHUN YpaBHEHHIH

7 [loBTOpenue. Pemenne 3amau 24 1 3HaTh MaTepua, U3y4eHHBI B Kypce MaTeMaTUKHU 3a 7 KiIacc
YMeTh NPUMEHATD TOTy4eHHbIE 3HAHUS Ha TIPAKTHKE.
YMeTb JIOTMYECKH MBICINTh, OTCTaWBaTh CBOIO TOYKY 3pEHHA U
BBICITYIINBAaTh MHEHHE APYTUX, pab0oTaTh B KOMaHJE.
Uroro: 120 10
I'EOMETPUA 2 gaca B Henemnto, Bcero S0 yacoB. KoHTpobHBEIX paboT 5.
Ne Tema Komn-Bo | XapakTepucTika OCHOBHBIX BHIOB JESITEIHHOCTH yICHHUKA (Ha YPOBHE YICOHBIX NEHCTBUIN).
/0 JacoB
1 HauvanbHble reoMeTpuyecKue cBeIeHHsI. 7 OOBSACHATD, YTO TAaKOE OTPE30K, Jyd; Yrol. Kakue (QUrypsl HA3BIBAIOTCS pPaBHBIMH, Kak
[psmas u orpexok. JIyd u yroam. 1 CPaBHHUBAIOTCS M M3MEPSIOTCS OTPE3KH M YIIIBI, JaBaTh ONPEACNICHUS MPSAMOro, OCTPOro, TYIIOTO H
CpaBHEHHE OTPE3KOB H YIJTIOB. 1 PasBEepHYTOrO YITIOB; BEPTUKAIBHBIX W CMEXHBIX YIJIOB, OMcCeKTpHCHl yria.dopMmynmupoBath
W3mepeHue otpe3koB. M3mepeHue yriios. 2 onpeNeNieHNs TEePIeHAUKYISAPHBIX MNPSAMBIX; TEPHEHIUKYIIpa W HAKIOHHOW K TIPSIMOH;
[NeprieHMKYISPHBIE IPSIMBIE. 1 CEpeIMHHOTO TMEepIeHIUKYIsipa K OTPE3Ky; paclo3HaBaTh M H300pakaTbUX Ha 4YepTexax H
Pemenue 3anay. 1 PHCYHKAX; peliaThb 3a/la4d, CBA3aHHbIe C IPOCTEHIIUMU GUTypaMH
Konrtponpnas padora Nel. 1
2 TpeyroibHuKH. 14 OOBSCHATH, Kakas (HUrypa Ha3bIBACTCS TPEYTONBHHKOM, YTO TaKOE BEPIIMHBI, CTOPOHBL YTIBI U
nepuMeTp  TpeyroibHuKa. JlaBaTh OIpe/leNIeHUs]  MPSAMOYIOJIbHOIO,  OCTPOYIOJIBbHOIO,
[lepBsIit mpU3HAK paBEeHCTBA TPEYTOIHHUKOB. 3 TYHNOYTOJNBHOTO, PaBHOOEIPEHHOT0, pPAaBHOCTOPOHHET'O TPEYrOJIbHUKOB; BBICOTH, MEANAHBI,
MenuaHsl, OMCCEKTPHUCHI U BHICOTHI TPEYTOJILHUKA. 3 OMCCEeKTPHCHI; PACIO3HaBaTh M HM300pa)kaTh MX HA 4YepTeXax M pHCyHKax. DOpMymupoBaTh H
Bropoii n TpeTnii NpU3HaKK paBEHCTBA TPEYTOJIbHUKOB. 3 JIOKa3bIBaTh TEOPEMBI O ITPHU3HAKAX PAaBEHCTBA TPEYTOJIHHUKOB.
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3agauun Ha IIOCTPOCHUC.

N

Pemats 3a/laur Ha MOCTPOCHUEC C TOMOIIBIO HUPKYJIIA U JIMHEHKMU.

Pemenue 3anay. 2 HaxoauTp ycioBus CyIeCTBOBAaHHSI PEUICHUS, BBINOIHATH IMOCTPOCHUE TOYEK, HEOOXOMUMBIX IS
Konrponbnas pabora Ne2. 1 MIOCTPOCHHSI UCKOMOHN (Urypbl. Jloka3bIBaTh, YTO MOCTPOCHHAS (HUIYpa YIOBJIETBOPSET YCIOBHIM
3a/auu (ONpenemnsTh YUCIIO PELICHUH 3aa4i TIPH KaKJIOM BO3MOKHOM BBHIOOpE JaHHBIX )
PemaTp 3aja4n Ha OCTPOCHUE, JOKA3aTEILCTBO U BBIYHCICHHSI.
Beiensate B yCIOBHM 3aJjau YCIOBUE U 3aKitodeHre. MoenupoBaTh yCJIOBHE 3a7a4y C OMOIIBIO
YyepTeka WIIM PUCYHKA, NMPOBOAUTH JIOTIOJHHUTEIbHBIE MOCTPOECHHS B XoJie pemenus. Onupasich Ha
JIAHHBIE YCJIOBUSI 3aJ[ayi, INPOBOJUTH HEOOXOMUMBIE paccykaeHus. CoOIOCTaBIATh MOJNYyYEHHBIN
pe3yabTaT U C yCIOBUEM 3a/la4M, aHAJIM3HUPOBATh BOSMOXKHBIE CITydau
IMapannenbHble psiMbIe 9 dopmynupoBaTh ONpezesaeH!s] NapajuIeNbHBIX TPSIMBIX; OOBSCHATH C IOMOIIBIO PUCYHKAa KakKue
IIpu3sHaky napayuieaIbHOCTH IBYX NPSIMBIX. 3 yIiIbl, 0Opa30BaHHBI MPH IEPECEUCHHUH [BYX MapajuIeNbHBIX MPSIMBIX CeKyllel; Ha3bIBaloTCA
Axcroma mapajjICIbHBIX IMPAMBIX. 3 HaKpECTIC)KAIMUMU, OJHOCTOPOHHHUMH, COOTBCTCTBCHHBIMU,PACIIO3HABATL U I/1306pa)i(aTb HUX Ha
Pemenue 3anau. 2 yeprexxax U pucyHkax. PopMyaupoBaTh U JOKa3blBaTh TEOPEMBINIAPAIIEIBHOCTH [BYX IPAMBIX;
KonrponbHas pabora Ne3. 1 oOpaTHBle TeopeMaM O TpHU3HAKaX MapajuICIbHOCTH, CBSI3aHHBIX C HAKPECT JISKAIIMMH,
COOTBETCTBEHHBIMU U OJHOCTOPOHHHMMMU YIJIaMHU . O6’bHCHHTb YTO TAaKOC€ YCJIOBUE U 3aKIIOYCHHC
TEOpeMbl, Kakas TeopeMa Ha3bIBacTCsl OOpaTHOH; OOBACHATH B YEM 3aKIOYAcTCs METOZ OT
IPOTUBHOrO: (POPMYIIUPOBATH U JOKa3bIBaTh TEOPEMbI 00 YIIax ¢ COOTBETCTBEHHO MapalleIbHBIMU
Y NEPIEHANKYIIPHBIMUA CTOPOHAMH, PELIAaTh 3aJaul Ha MIOCTPOEHHE, CBSI3aHHBIE C MapaJlIeIbHBIMU
pSIMBIMHU
CooTHOLIEHNsI Me:KAY CTOPOHAMM M YIJIAMHU 16 @opmynupoBaTh W JOKa3blBaTh TEOPEMBl O CBOICTBaX M IPHU3HAKaxX pPaBHOOECIPEHHOIO
TpeyroJbHUKA. TPEYroibHUKA, COOTHOLICHUSAX MEXKIy CTOPOHAMH W YIJaMU TpPEYrolbHHKA, CyMME YIJIOB
TPEyroJibHUKA, BHEIIIHEM yIiI€ TPEYrOJIbHUKA,
CyMMa yriioB TpeyroabHHKA. 2 OOBSICHATH U WILTIOCTPUPOBATh HEPABEHCTBO TPEYrolbHUKA. [l0Ka3bIBaTh TEOPEMBI O COOTHOLIEHUH
CooTHoIIEHH MEKAY CTOPOHAMHU U YIJIaMH TPEYT OJIbHUKA. 3 CTOPOH U YTJIOB B TPEYTOJIbHUKE; O CBOWCTBE NPSIMOYTOJIBHBIX TPEYrolbHUKOB (¢ yriioMm B 30,
Konrponbhas pabora Ne4. 1 MIPU3HAKH PABEHCTBA MPSIMOYTOJIHBIX TPEYTOEHUKOB)
[IpsMoyronbHBIE TPEYr OIBHUKH. 4 Pematp 3amaun Ha MOCTPOEHME, JOKA3aTEIbCTBO M BBIUMCICHUSA. BBINENSATH B YCIOBHM 3a1adu
ITocTpoeHune TpeyroiabHUKA 10 TPEM IEMEHTAM. 2 YCIOBHE W 3aKiiodeHHe. MonenupoBaTh YCIOBHE 3aJadd C IOMOINBIO 4YepTeKa WIM PUCYHKa,
Pemenne 3anau. 3 MPOBOJUTH JONOIHUTENbHBIE TIOCTPOSHNUS B X0z€ peneHust. Onupasich Ha JaHHbIE YCIOBHS 3a/a4H,
Kontponpnas padora NeS. 1 MPOBOJUTHE HEOOXOAWMBIE pacCyKACeHHs. VIHTepnpeTnpoBaTh TONYYCHHBIA pe3ynbTaT |
COMNOCTABJISITh €T0 C YCIOBHEM 3a/aui. B 3aa4ax Ha MOCTPOCHME HCCIIEI0BATh BO3MOXKHBIE CITydaH
IosTopenue. Pemenne 3agauy. 4 3HaTh MaTepuall, N3ydeHHBII B Kypce MaTeMaTHKH 3a 7 KJiace.
Brnanets o0mmM nmpreMoM pereHus 3a1ad.
YMeTh IPUMEHATH NTOTyIEHHBIEC 3HAHNS HA TPAKTHKE.
YMeTh JIOTHYECKH MBICINTH, OTCTaWBaTh CBOIO TOUKY 3PEHHS M BBICIYIIMNBATH MHEHHE IPYTHX,
paboTaTh B KOMaHJE.
Hroro: 50
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8 ki1accMaremaruka

AJITEBPA3 gaca B Hepento, Bcero 102 gaca.KonTponbsHbIX padort 10.

Ne n/m Tema Kon-Bo Konrop. XapakTepucTHKa OCHOBHBIX BHJIOB J€SITEIBHOCTH YUCHUKA
YacoB pabot (Ha ypoBHE Y4eOHBIX ICHCTBUI).

1 I'n.1. ParmonaneHble apoou. 22 2 ®dopmynupoBaTh OCHOBHOE CBOKMCTBO aireOpanyueckoi NpoOM M MPUMEHSTh
I1.1.ParpionanbpHbIe TPpOOU U MX CBOKMCTBA. ero Jyis mpeoOpa3oBaHus IpoOeii.
ParonansHbIe BEIpasKeHUSL. BemonHaTe aelicTBusi ¢ anreOpandeckumu JpoOsmu. [IpencraBisTh menoe
OcHOBHOE CBOICTBO ApOOH. BBIpOKEHWE B BHUJIE MHOIOWIEHa, JpOOHOE — B BHJE OTHOLICHUS
[1.2.CymMa 1 pa3HOCTB JIpOOEHi. MHOT'OYJICHOB; JIOKa3bIBaTh TOX/IECTBA.
CrnoxeHnne W BbUMTaHUE Jpobeil C  OIMHAKOBBIMU dopmynupoBaTh  OnpeneNeHHe  CTENeHH ¢ [elbIM  [0Ka3aTeleM.
3HAMEHATEIAMHU. ®dopmynupoBaTh, 3aMUCHIBATE B CUMBOJIMYECKON (popMe M MILTIOCTPUPOBATH
Cro)xeHue U BEIYUTaHUE )1p06€1‘/'1 C pa3HbIMHU 3HAMCHATCIIAMMU. npuMepamMun CBOMCTBA CTEIEHHU C HCJIBIM IMOKa3aTeJICeM; MPUMEHIATH CBOMCTBa
I1.3.TlpousBenenue u yacTHOE qPOOEH. CTETIEHH JUTSI TPe0Opa30BaHMs BEIPAYKCHUI M BHIYHCIICHUH.
YmHokeHue apobdeii. BozseneHue 1pobu B CTENEHb.
Jenenue npodeit.
[Ipeobpa3oBaHue palMOHAIBHBIX BBIPAKECHHH.
Oynkuus y=k/X u e€ rpaduk.

2 I'n.2. KBagpaTHbIe KOPHU. 18 2 [TprBOOMTH IPHMEPHI NPPALMOHATBHBIX YHCEN; Pacllo3HABaTh PalllOHAIbHbIE

I1.4.]IeficTBUTENLHBIC YUCIIA.

PanmonasnpHbIe YHCIIa.

HppaunonanbHble yucia.

I1.5. Apudmernyeckuii KBaApaTHBII KOPEHb.

KBanpathbie kopHH. AprdMeTHIecKuil KBaJpaTHbIN KOPEHb.

2
VYpaBHenne X~ =a.
Haxoxxnenne npuOImKEHHBIX 3HAYSHUH KBaIPaTHOTO KOPHS.

Oynakuust Y = \/; u e€ rpaduK.
[1.6.CpoiicTBa apuhMeTHIeCcKOro KBaIpaTHOr0 KOPHSI.
KBanpatHsbIit KOpeHb U3 IPOU3BENICHUS U APOOH.

KBanpaTHbIii KOpEHb U3 CTENEHMU.

[1.7TIpumeHeHre CBOWCTB apuU(METHIECKOrO KBaIpPAaTHOTO
KOpHSL.

BriHecenre MHOXUTENS 32 3HaK KOpHS. BHeceHne MHOXHUTENS
O] 3HAK KOPHS.
[Ipeobpa3oBanne  BBIpaKEHHH,

COACPIKAIIMX  KBaJApaTHbIC

U HppalMOHAJbHBIE YHCIA; W300pa)kaTh YHCIa TOYKAMH KOOPIMHATHOMN
IIPSIMOM.

Haxonuth necsiTuuHble HPUONMKEHHUsI PAlMOHAIBHBIX U HPPAaLMOHATIBHBIX
YHCell; CPAaBHUBATh U YIIOPSII0YMBATh JICHCTBUTEIbHbIE YUCIIA.

OnuceIBaTh MHOKECTBO AEHCTBUTEIBHBIX YHCEI.

Hcnonp3oBaTh B NHCPMEHHOM MaTEeMAaTHYECKOM pedd OO0O3HAUeHHUS W
rpaduyeckue N300pakeHNs YHCIIOBBIX MHOJKECTB, TEOPETUKO-
MHO)KECTBEHHYIO CHMBOJIHKY.

DopMynupoBaTh ONPEAEIECHHE KBaJpaTHOro KOpHsA u3 umcia.lcronb3oBatsh
rpaduk QyHKIME y = X2 ISl HAXOKJIEHHS KBaJPATHBIX KOPHEH. Bbramcnsars
TOYHBIE W TIPUONMKEHHbBIE 3HAYEHUSI KOPHEH, NCTIONB3Ys MPU HEOOX OTMMOCTH
KaJIbKYJISITOP; TIPOBOJNTH OIICHKY KBaJPATHBIX KOPHEH.

Jloka3pIBaTh CBOICTBA apu(pMETHIECKUX KBAIPATHBIX KOPHEH; MPUMEHSITh UX
JUISl TIPe0OpPa30BAHUSI BEIPAKEHUH.

BbrancnATte 3HadeHMs] BBIPAXECHHH, COJEpXKAIIUX KBaJpaTHbIE KOPHU;
BBIpa)KaTh IIEPEMEHHBIE U3 TEOMETPHIECKHX U (PU3NIECKHX (POpMYIL.

2
HCCJ’ICZ[OBEITL YpaBHCHUC BUJA X" = @ ; HaxXOaUTh TOYHBIE U HpI/I6J'II/I)K€HHBIC
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KOpHHU. KopHH 11pH > 0

I'n.3. KBagpatHele ypaBHEHUS. 21 PacrniosnaBaTh JMHEWHBIE W KBaJpaTHbIE ypaBHEHHWs, IENIble W JpPOOHBIE

I1.8.KBangpaTtHOe ypaBHEHHE U €T0 KOPHHU. YpaBHEHHUSI.

Henonnele kBagpaTHbIE ypaBHEHHUS. Pemate kBaspaTHBIE ypaBHEHMs, a TaKXKE ypaBHEHHUS, CBOAALIUECS K HUM;

®dopmyina KoOpHEN KBaJpaTHOTO YpaBHEHMUSL. penrats 1poOHO-panMoHAIEHBIE YPaBHEHHSI.

Pemienue 3aa4 ¢ moMOIIbI0 KBaAPATHBIX YPAaBHEHUH. HccnenoBatk KBasipaTHbIE YpaBHEHHUS 110 JUCKPUMUHAHTY M KO PHIIMEHTAM.

Teopema Buera. Pematre TekcToBhle 3a7ayM anreOpanvdecKMM CIOCOOOM: IEpPEXOJHUTh OT

I1.9.1po6HO paloHaIbHbIE YPaBHEHUS. CIIOBECHOH (hOPMYIIMPOBKH YCIIOBHS 3aJ1a4M K ajareOpandeckoil MoJesH myTeM

Pemenne qpoOHBIX palMOHAIBHBIX YPaBHEHUH. COCTaBJIEHUS YpaBHEHHUS; pemaTh COCTaBJIEHHOE ypaBHEHHUE,;

Pemienue 3aa4 ¢ nOMOIIbIO paliMOHATIBHBIX YPABHEHUIL. HUHTEPNPETUPOBATh PE3YIbTAT.

I'n.4.HepaBeHcTBa. 20 Haxomuth, aHaJM3MpOBaTh, COMOCTABIATh YHCIOBBIE XapPaKTEPUCTUKU
00BEKTOB OKPYKAIOIIEro MUpA.

I1.10.YucnoBsle HEpaBEeHCTBA U UX CBOMCTBA. Hcnionb3oBaTh pasHble GOpMBI 3alich TPHOJIMIKEHHBIX 3HAYEHHH; JenaTh
BBIBOJIbI O TOYHOCTH l'[pI/I6J'lI/I)KCHI/I$[ 110 3aITMCH l'lpI/I6J'II/I)KeHHOFO 3HAa4YCHUA.

YucnoBsie HEpaBCHCTBA. BobInoIHSTH BEIYHUCIICHUS C pCajlbHbIMU JaHHBIMH.

CBolicTBa YNCIIOBBIX HEPABEHCTB. BBINONHATE IPUKUIKY U OLIEHKY PE3YIbTATOB BIYMCICHUI.

CroxeHne 1 yMHOKEHHE YUCIIOBBIX HEPABEHCTB. DOopMyIUPOBaTh CBOKWCTBA YHUCIOBBIX HEPABEHCTB, MILIIOCTPUPOBATh UX HA

[orpeurHocTs ¥ TOYHOCTH MPUOTHKEHUSL. KOOPZMHATHOW MPSIMOM, JIOKa3bIBaTh alreOpanvyecKu; NPUMEHSITh CBONCTBA
HEPABEHCTB IIPU PELICHUU 3a/1a4.

[1.11.HepaBeHcTBa ¢ OHOI IEPEMEHHOMN U UX CUCTEMBI. PacniosnaBaTe sMHENHbIE HepaBeHCTBA. Pemarth JIMHEHHbIE HEPABEHCTBA,
CHCTEMBI JTMHENHBIX HEPABEHCTB.

[Nepeceyenne u 0ObEIUMHEHIE MHOXKECTB. [lpyBooMTh TpHMEpPHl KOHEYHBIX M OECKOHEYHBIX MHOXecTB. Haxomurth

YucnoBsle NPOMEKYTKH. 00BeJMHEHUE U IIepeceyeHe MHOKECTB.

Pemenune HepaBEeHCTB C OAHON EPEMEHHOM. [TpuBOANTH IPUMEPHI HECIIOKHBIX KIIACCU(MKALIUIA.

Penrenune cucreM HEpaBEHCTB € OIHOM MEPEMEHHOIA. Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHYIO CUMBOJIUKY U S3bIK IIPU PELICHUU
3a/1a4 B XOJ/I¢ U3y4YCHUS PA3JINYHBIX Pa3eloB Kypca.
WnmmoctpupoBaTh MaTeEMAaTHYECKUE IOHATUS WM YTBEPXKICHHA NPUMEPAMHU.
Hcnonp30BaTh npuMeEpPBl U KOHTP MPUMEPHI B apTyMEHTALUH.
KoncTtpynpoBaTe MaTeMaTHUECKHE NPENTOKEHUS € MOMOILIBIO CBSI30K eC ...,
Mo ..., 6 MOM U MOALKO MOM CIy4ae, TOTHIECKUX CBSA30K U, Uil

I'n.5.Crenens ¢ nenbM Moka3aTenaeM. DJIEeMEHThI CTATHCTHKH. 11 DopMyIUpOBaTh  ONPEHCNCHHE  CTEMEHH C  LEeIbIM  IIOKA3aTeIEM.

I1.12.Cremnens ¢ 11eIbIM IIOKa3aTeleM 1 €€ CBOMCTBA.

OnpeneneHI/Ie CTEIICHU C LEJIBIM OTPULIATECIIBHBIM ITOKA3aTEIEM.

CBoliCTBa CTEIEHU C LIEJIBIM ITOKA3aTeNIEM.
CranmapTHBIA BU YHCTA.

®DopmMynHpoBaTh, 3aIUCHIBATE B CHMBOJIMYECKON (popMe M MITIOCTPUPOBATH
MPUMEpPaMH CBOICTBA CTETEHH C IENBIM ITOKa3aTesieM; MPHUMEHSTh CBOMCTBA
CTEIEHN JUT PeoOpa30BaHMs BHIPAKEHUN 1 BEIYHCICHHH.

W3Bnexats nH(OPMALINIO U3 TaOIHI] ¥ JUarpaMM, BBITTOIHATH BEIYHCICHHS 1O
TabnuaebiM  JaHHbIM.  OmpenensiTe MO AWarpaMMaMm  HauOoJbIIME U
HaMMEHBIIINE JaHHbIC, CPABHUBATH BETHIHHBI.

IIpencraBnsate wHpOpManuio B BHAE TaOnMI, CTONOYATHIX M KPYTOBBIX
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I1.1331eMeHThI CTATUCTUKU. JuarpamMm, B TOM YHUCJIC C TIOMOIIIbIO KOMIIBIOTEPHBIX IMTPOTrpaMM.

COop ¥ rpynmnupoBKa CTATUCTUUECKHUX JaHHBIX. [TpuBoanTh cozep)KaTeNbHbIE TPUMEPHl HWCIONB30BaHUS CPEIHHUX U1
HarnsigHoe npencraBieHne CTaTHCTHYECKOW MH(OPMALIUH. OIMCaHs JaHHBIX (YpOBEHb BOIBI B BOJOEME, CIOPTHUBHBIE ITOKa3aTelH,
olpezieieHle TPaHuIl KITMMaTHYECKUX 30H)
6 [ToBTOpeHue (uTOroBoe). 9 1 3HaTh MaTepHa, U3y4eHHBIH B Kypce MaTeMaTUKU 3a 8 Ki1acc

YMeTh NpUMEHSTh NONTy4YeHHbIE 3HAaHUA Ha MPAKTHKE.
YMeThb JIOTHUeCKH MBICIUTh, OTCTAUBATh CBOIO TOYKY 3PEHHS U BBICTYIINBAThH
MHEHHE IPYTUX, paboTaTh B KOMaHJIE.

Hroro: 102 10

I'EOMETPUA2 yaca B Henento, Bcero 68 yacoB.KoHTpoJBHBIX padoT 5.

Ne n/m Tema Kon-Bo XapaKTepUCTUKa OCHOBHBIX BUJIOB JAEATEIBHOCTH YUECHUKA
4acoB (Ha ocHOBe y4eOHbIX JeHCTBUI)
1 YeTbIpeXyrojJbHUKH. 14 OOBACHATH, YTO TAKOE JIOMAaHHAs, MHOIOYTONBHMK, €r0 BEPIIMHBI, CMEXKHBIE CTOPOHBI,

JUaroHany, TIOKa3blBaTh 3JIEMEHTHl MHOIOYrOJIbHUKA €ro BHEUIHHE M BHYTPECHHUE
obnactu.@opMynupoBaTh ONpEACICHUS MapajuiesiorpaMMa, MpsSMOYIONbHHUKA, KBajpara,
pom0a, Tpaneuuu, paBHOOEIPEHHOH U MPSIMOYTOJIbHOM Tpareuu, CpeaHel JTMHIK TPaTeHH;
pacrmo3HaBaTh M M300pakaTh MX Ha 4epTekax M pUcyHKax.DopMyaupoBaTh M IIOKa3bIBaTh
TEOpeMBl O CBOWMCTBaX M IMpHU3HAKaX IapaulesiorpamMma, NpsMOYyrojbHUKaA, KBaaparta, pomoa,
Tpanenuu.PenmaTe 3amaun Ha MOCTpOEHHeE, JOKA3aTeNbCTBO U BBIUUCIEHU. OOBICHATD KaKue
JIBE TOUKH Ha3bIBAIOTCSI CHMMETPUYIHBIMU OTHOCHTEJIFHO IPSAMOM U YTO TaKO€ OCh CUMMETPHH
¢urypsl. [IpuBoauts npuMepsl GUryp 00JIaIAIOIINX CUMMETPUEH, a TAaK)Ke IPUMEPBI OCEBOH U
LEHTPAJILHON CUMMETPHIA B OKpYKalolllel HaC 00CTaHOBKe.

1.MHOTrOyTOJTbHUKH.
2.ITapannenorpamMm U TpamewLus. .
3.IpsimoyronbHUK, pOMO, KBaapar.
Pemenue 3anay.

Konrponbhas pabora Nel.

PR, RrODN

2 Iaowaasb. 14 OOBSICHATE KaK MPOM3BOAUTHCA HM3MEPEHHE IUIOMAJEH MHOTOYTONBHHKOB, KaKHe
MHOTOYTOJIbHUKH  HAa3bIBAIOTCS PABHOBEIMKHUMHM, PaBHOCTOPOHHMMH. DopMynupoBath
1.Ilmommame MHOTOYT OJTEHUKA. OCHOBHBIE CBOWCTBa IuIOomaAeii. BrBomuTh (QopMynbl IDiomaned MpsIMOYTONbHUKA, IIa-
2Ilnomans  maparenorpaMMa, — TPEYrOJbHHKA | pajuienorpamma, TpeyroibHHKa M Tpaneruu.OO0bACHATP M WIIIOCTPUPOBATH OTHOIICHUE
Tparenum. iomaneid mogoOHeIX Guryp.dopMynupoBaTh U JOKa3bBaTh TeopeMy [ludaropa n odpatHyro
3.Teopema I[Tudaropa. eil. BeBogute dopmymny ['epona miist mmoniaay TpeyroinbHAKA

Pemenne 3amau. Pemate 3amaun Ha BBIYMCIICHHWE W JOKa3aTENbCTBO, CBA3aHHBIE ¢ (opMynaMu IDIOmaaed u
Konrtponpras padora No2. teopemoii [Tndaropa

DN

=N W

3 Ilomxo0HBIE TPEYTOTBHUKH. 19 OOBSICHATE TOHSATHE TPONOPLUHOHAIBHOCTH OTPE3KOB, (HOPMYIMPOBATH OINPEAEICHHE
NONOOHBIX TPEYTOJIbHUKOB.DOPMYIHPOBATh M JOKa3bIBaTh TEOPEMBI O MpU3HAKaX IOJOOUS

1.Onpenenenne mog0OHBIX TPEYTOBHUKOB. 2 TPEyroJIbHUKOB, 00 OTHOIIEHUH TUIOLIAIeH TPEYTOJbHUKOB, O CpeTHEN JIMHUN TPEYyroNbHHKa,
2.IIpu3Haky ogo0ust TPEYrOIbHUKOB. 5 0 MEPECEYCHNU MeNuaH TPEYroNbHUKA, O MPOMOPLHUOHAIBHBIX OTPE3KaX B MPSIMOYrOIbHOM
KonTponsnas pabora Ne3. 1 TPEYroJIbHUKE, OOBACHATh YTO TAKOE METOJ| IO00Ms B 3aJadax Ha MOCTPOCHHE, KaK MOXKHO
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3.Ilpumenenne moAoOMsT K JIOKAa3aTeNbCTBY TeopeM H | 7 UCIIONIb30BaTh I1000ME TPEYroJbHUKOB TPH paboTax Ha MecTHOCTH.  DopMyIHpoBaTh

pelIeHHIo 3a4a4. olpeieNeHNs U WLTIOCTPUPOBATH MTOHATHS CHHYCa, KOCHHYCA, TAHI€HCA U KOTAaHIeHCa OCTPOT0

4.CooTHOUIEHUs] ~ MEXKAY  CTOPOHAMH W yIiiamu | 3 yriia TpsIMOYTOJIBHOTO TPEYroNbHUKA. BBIBOAMTH (OpMYIBI, BBIpakaromye (YHKIHW Yriia

MIPSIMOYT'OJIEHOT'O TPEYT OJIbHUKA. MPSMOYTOJILHOTO TPEYrobHIKA Yepe3 €ro CTOPOHBIL.

Kontpomnbhas pabora Ne4. 1 dopMynupoBaTh ONpeNeNeHUs] CUHYca, KOCUHYCa, TaHTeHca, KoTaHreHca yriaos oT 0 mpo 180°.
BeiBomute opmynel, Beipaxkatomme ¢pyHkimu yrinoB ot 0 mo 180° yepes ¢dyHKIMH OCTpBIX
yrioB. PopMynupoBaTh W pazbACHATH OCHOBHOE TpPUTOHOMETpHUYEcKoe ToxaecTBo. [lo
3HAYEHUSM OJHOH TPUTOHOMETPHYECKOH (YHKIMM YIiia BBIYMCISATH 3HAYCHUS JPYTHX
TPUTOHOMETPUUECKHUX (PYHKLMI ATOrO yria.

HccnenoBath CBOMCTBA TPEYroJIbHUKA C IIOMOIIBI0 KOMIIBIOTEPHBIX MPOTPaMM.

OKpYy:KHOCTD. 17 HccnenoBate  B3aMMHOE — pacloNOKEHHE TNPsIMOM M OKpyXHOCTH. DOpMyiIHpoBaTh
OINPECACICHUA HOHﬂTHﬁ, CBA3aHHBIX C OKPYXHOCTHIO, HEHTPAJIbHOI'O W BIIMCAHHOI'O YIJIOB,

1.KacarenbHast K OKpY>KHOCTH. 3 CeKyILleil U KacaTeJbHOW K OKPY)KHOCTH, YIJIOB, CBSI3aHHBIX C OKPY>KHOCThIO.DOPMYyIHpOBaTH

Z.LICHTpaJ'IBHBIC U BIIMCAHHBIC YTIJIBI. 4 u JOKa3bIBATh TCOPEMBI o BITMCAaHHBIX yriax, yriaax, CBsI3aHHBIX C

3.YetsIpe 3aMedaTeNbHbIe TOUKU TPEYTroJIbHUKA. 3 OKpY>KHOCTBI0.DOPMYITHPOBAaTE COOTBETCTBHE MEXIY BEIMYMHON IIEHTPAJbHOTO yria u

4.BrivceHHas ¥ OMMCaHHAsI OKPY>KHOCTH. 4 JUIMHOM IyT'H OKpYyXHOcTU.Pemarh 3afjaud Ha BBIYMCIICHUE JIMHEWHBIX BEIMYMH, IPajgyCHOU

Pemenne 3anau. 2 Mepsl yria.Pemarts 3a7a4u Ha MOCTPOEHME, J0KA3aTEIbCTBO U BBIUKMCIECHUA. MoJeaupoBaTh

Kontponsnas pabora Ne5. 1 YCJIOBHE 33241 C IIOMOLIbIO YEPTEXka WIN PUCYHKA, IPOBOJUTH JIOMOIHUTEIbHbIE IIOCTPOCHHUS
B XOfie pelleHus. BpliensaTe Ha depTeske KOHGUIypanuu, HEOOXOOMMBIC A HPOBEICHUS
000CHOBAaHUI JOrMYECKUX IIaroB peleHus. MHTepnpeTnpoBaTh NMOMY4YEHHBIH pe3yiabTaT U
COTIOCTABIIATh €r0 C ycloBHeM 3amaunlizoOpakaTh, paclo3HaBaTh M OMMCHIBATH B3aUMHOE
pacronoKeHne mpsiMor 1 OKpyXHOCTH. VccienoBaTh CBOHCTBa KOH(PHUIYpaIMid, CBI3aHHBIX C
OKPYKHOCTBIO, C TIOMOIIBI0 KOMIIBIOTEPHBIX ITPOrpPaMM.

IToBTOpenne. Pemenue 3agauy. 4 3HaTh MaTepuall, U3ydeHHbI B Kypce MaTeMaTHKH 3a 8 Kiacc.

Brnaners o0mum npreMoM pereHus 3a1aud.

YMeTh IPUMEHATH NTOTY4EHHBIEC 3HAHNS HA TPAKTHUKE.

YMETh JIOTHYECKH MBICIUTh, OTCTAMBATh CBOIO TOYKY 3PEHUS M BBICIYIINBATH MHEHHE APYTHX,
paboTaTh B KOMaHJE.

Hroro: 68
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9 k1accMATEMATHUKA

(AJITEBPA)3 uaca B Henemnto, Bcero 102 yaca.KoHTponbHBIX paboT 8

Ne Tema Kon-Bo Kontp. pabor | XapakrepucTHKa OCHOBHBIX BH/IOB JIEATEIHHOCTH YUEHHKA
4acoB (Ha ocHOBe y4eOHBIX JIEHCTBUIA)

1 I'n.1.KBagpatnunas GpyHKIHS. 22 2 Beraucnare 3HaueHMs QyHKOMH, 3aJaHHBIX QopMmynaMu (IpH  HEOOXOAMMOCTH
I1.1.DyHKIMY ¥ UX CBOWCTBA. HCIIOJIb30BaTh KAJIBKYJISTOP); COCTABJIATH TAOIHIIBI 3HAYCHUH () YHKITHIA.
Oynkuus. OOnacTh oOmpeeieHuss W 00JacTh Crpouth 1o toukam rpaduku GpyHkuui. OnuceiBaTh CBOWCTBA (YHKIMHM Ha OCHOBE €€
3HAYEeHUH QYHKIUH. rpau4ecKoro npeCTaBICHHS.
ColicTBa (hyHKIHH. MopnenupoBath peanbHble 3aBUCUMOCTH (opmynamu U rpadukamu. Yurarh rpaduxu
I1.2.KBagpaTHBIM TPEXUIEH. peanbHbIX 3aBUCUMOCTEM.
KBapaTHbIil TPEXUIICH U €r0 KOPHHU. Hcnonb3oBaTh (QYHKIMOHAIBHYIO CHMBOJMKY JUIS 3allMCH Pa3HOOOpa3HbIX (HaKToB,
Paznoxxenue KBaJIpaTHOrO0  TpEXWIEHa  Ha CBSI3aHHBIX C paccMaTpUBaeMbIMU (DYHKIMSMHE, 00OTallas OIBIT BHIIOJIHEHHS! 3HAKOBO-
MHOXHUTCIIH. CUMBOJIMYCCKUX ﬂeﬁCTBHﬁ. CTpOI/ITI) PEUYCBBIE KOHCTPYKHOHMU C HCIIOJb30BaHUEM
I1.3.xBagpaTuynas GpyHKws U e€ rpaduk. (hyHKIIMOHATBHOW TEPMUHOJIOTHH.
Oyuxips Y = aXZ, ¢& CBOICTBA 1 rpaduK. Hcronb3oBaTh KOMITBIOTEPHBIE MPOrPaMMBbl JUIsS TIOCTPOCHUSI TpauKOB ()YHKIUIA, IUIs

. ) HCCIICIOBAHUS TOJIOKEHHS HA KOOPAMHATHOH IUIOCKOCTH TpadukoB (yHKIMHA B 3a-

I'pacpuku yHKIIHiT y=ax" +n " BHCHMOCTH OT 3HAY€HHH KOY(PDUIMEHTOB, BXOMAIIUX B (HOPMYITY.
y=a(x— m)Z. PaCHOSHaBaTBM BUJIbI M3y4aeMbIX (DyHKLUL. I:IOKaSI:IBaTI) CXEMAaTHYECKU IOJIOKEHUE Ha
[MocTpoenue rpaduka KBagpaTUIHON (YHKIINH. Koopmmza Hon HHOCI;OCTH rpaduxos q)yHK];HH N
I1.4.Crenennas ¢ynxius. Kopens N-it crenenmy. y=ax", y=ax"+n,y=a(x—-m)°, y=x", B 3aBUCAMOCTH OT 3Ha4eHHil
Oynxuns Y = X" KO3 PHUIMEHTOB, BXOJSIINX B (bopMyJH:I. 5
Kopetb N—if crenei. Ctpouts rpaduky u3ydaeMbIX QYHKLHIA; OIHUCHIBATh X CBOWCTBA

2 I'm.2.YpaBHeHuss ¥ HepaBeHCTBa ¢ ofHoH | 14 1 Pacrnio3naBaTh JTMHEHHBIE U KBAJPATHBIE YPABHEHHMS, IIEJIbIE U JPOOHBIC YPABHEHUSI.
TIEpEMEHHO. PemaTte nuHEiiHbIE, KBaJpaTHBIC YPaBHEHMS, a TaKKe YpaBHEHHUS, CBOAAIIMECS K HUM;
I1.5.YpaBHeHUs ¢ OIHON EPEMEHHOM. pemaTs IpoOHO-palOHATBHEIE YPaBHEHUSI.
Ienmoe ypaBHEHHE U €r0 KOPHH. HccnenoBaTh KBaJpaTHBIE YpaBHEHHS 1O TUCKPUMUHAHTY U KO3 (HUIMEHTaM.
JlpoGHbIe paroHanbHbIE YPaBHEHHS. Pemate TekcTOBBIE 3amauM anreOpanyuecKuM CHOCOOOM: MEPEXOAUTh OT CIOBECHOM
[1.6.HepaBeHcTBa ¢ OMHOM MIEPEMEHHOIA. (OpMYIHPOBKH YCIOBUS 3aJadd K anreOpandeckod MOMAETH IIyTeM COCTaBICHUS
Pemenne HepaBEeHCTB BTOPOH CTENEHH C OIHOU YpaBHEHHMS; PEIIaTh COCTABICHHOE yPaBHEHNE; HHTEPIPETUPOBATh PE3YIIBTAT.
NIEPEMEHHOM. PacnoznaBath MHEIHBIE U KBapaTHBIE HEPABEHCTBA. PeliaTs KBagpaTHbIE HEPABEHCTBA
Pemenre HepaBEHCTB METOIOM HHTEPBAJIOB. Ha OCHOBE rpa()MuecKuX MpeICTABICHUH

3 I'm.3.YpaBHeHnss ¥ HepaBeHCTBa ¢ aByms | 17 1 OnpenensiTe, SBISCTCS I Tapa YHCEN pPEIICHHEM JJaHHOTO YpPaBHEHUS C IBYMS

nepeMeHHBIMU.

I1.7.YpaBHeHHss ¢ nOByMsI NEPEMEHHBIMH M HX
CHCTEMBI.

YpaBHeHHE C ABYMsI IEpEMEHHBIMHU U €0 TpaduK.
I'paduuecknii  cmocod  pemeHHss  CHCTEM

MepeMEeHHBIMH; TIPUBOIUTH IPUMEPBI PEIICHUs YPaBHEHHH C IBYMS IIEpEMEHHBIMHU.
Pemate 3amaum, anreOpandeckoil MOJENbIO KOTOPBIX SIBISIETCS YpaBHEHHE C ABYMS
nepeMeHHbIMH; PenaTh cucTeMBbl ABYX YpaBHEHHUH ¢ ABYMsI IEPEMEHHBIMH, YKa3aHHbBIEC B
COJICpKAHNU.

PemaTe TeKCTOBBIE 331241 alNreOpandeckuM Crioco0oM:
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ypaBHEHUH.

Pemenue cucrem ypaBHEHUI BTOPOH CTENEHU.
Pemenne 3amay ¢ MOMOUIbIO CHCTEM YypaBHEHHM
BTOpOH CTENEHHU.

[1.8.HepaBeHcTBa ¢ OByMs NEPEMEHHBIMH U HX
CHUCTEMBI.

HepasenctBa ¢ 1ByMst mepeMeHHBIMU.

CucreMbl HEpaBEHCTB C IBYMSI IIepEMEHHBIMU.

MePEXOANTH OT CIOBECHOW (POPMYIMPOBKHM YCIIOBHUS 33/1a4d K aureOpanveckod Mojenn
IyTEM COCTABJICHHsI CHCTEMbI ypaBHEHHH; PelaTh cocTaBleHHYIO CHCTEMY YpaBHEHHH;
MHTEPIPETUPOBATh PE3yNbTar.

CrpouTtb rpadyiky ypaBHEHUH ¢ ABYMs IlepeMeHHbIMU. KOHCTpyHpOBaTh SKBUBaJICHTHBIE
peyeBble BBICKa3bIBaHHMSI C WCIOIB30BAHUEM alTreOpanvdecKoro M TIeOMETPUYECKOro
SI3BIKOB.

Pemate u uccnenoBaTh ypaBHEHHSI M CHCTEMBI ypaBHEHHH Ha OCHOBE ()yHKIMOHAJIBHO-
rpau4YecKuX MpeJCcTaBIeHUH YpaBHEHUH

I'n.4.Tlporpeccumu.

I1.9. Apudmernueckas nporpeccusi.
IlocnenoBarenbHOCTH.

Omnpenenenue  apuPMETHYECKOH  MPOTPECCHH.
dopmyna n-ro  wieHa  apuMETUUECKOH
HPOTPECCUH.

dopmyna CYMMBI MEPBBIX NYJIEHOB
apudmeTHIecKoil mporpeccuu.
I1.10.I'eomeTpuueckas mporpeccus.

OmnpeneneHue  reOMETPUYECKONW  IPOrPECCHH.
dopmyna n-ro YJIeHa reoMeTpUIECKON
MIPOrPECCUH.

Qopmyna  CyMMBI  HEPBBIX n YJICHOB
TEOMETPUUECKOI ITPOrPECCHH.

14

[MpumeHsiTh  MHIEKCHbIE O0O3HAYCHWs, CTPOUTh pEYEBbIE  BBICKA3bIBAHHS C
UCTIOJIb30BAaHHEM TEPMUHOJIOTHH, CBSI3aHHOM € TIOHATHEM IOC/IE€A0BATEIbHOCTH.
BBIYMCIATh YJICHBI IOCICAOBATEIBHOCTEH, 3aJaHHBIX (OPMYIOH N-rO UieHAa WM
peKyppeHTHOU (opMysoi. YcTaHaBIMBaTh 3aKOHOMEPHOCTh B NIOCTPOSHUH IOCIIE0BA-
TCIBbHOCTHU, €CJIM HU3BECTHBI TIIEPBLIC HECKOJIBKO €€ YJICHOB. I/I3o6pa>1<aT1> YJICHBI
MOCJIEI0BATENbHOCTH TOYKAMU Ha KOOPANHATHOM MIOCKOCTH.

PacriozHaBath apu()METHUECKYIO 1 T€OMETPUYECKYIO ITPOrPECCHHU MPU Pa3HBIX CIIOCO0ax
3agaHusd. BeIBOIUTH Ha OCHOBE JIOKA3aTENBHBIX PACCYXKICHUH (HOpMyYIbl 00LIEro 4ieHa
apu(pMeTHUeCKOii ¥ TIeOMETPUYECKOW IpOrpeccuid, CYMMBI TI€PBBIXZ  4JICHOB
apu(MeTHUECKOi U TeOMETPUYECKON MPOrPECCHil; pellaTh 3aJadd ¢ UCIOIb30BaHUEM
3TUX HOPMYIIL.

PaccmarpuBaTth mnpuMepsl M3 PEaNbHOW JKU3HH, WIIIOCTPUPYIOIIUE H3MEHEHHE B
apuQMETHYEeCKOM TNPOrPecCHd, B T'COMETPHUYECKOH MNPOTPEeccHH;  H300pa)kaTh
COOTBETCTBYIOIIE 3aBHCHMOCTH I'pa(UuecKu.

PemaTh 3a1a4un Ha CIOKHBIE IPOLICHTHI, B TOM YMCIIE 3aJaull U3 peajbHON MPaKTHKH (C
UCIIOJIb30BaHUEM KAJIBKYJISITOPA)

I'n.5.OnemMeHThl  KOMOWMHATOPUKH U TEOpPHHU
BEPOATHOCTH.

[1.11.2memeHTH KOMOWHATOPHUKH.

[IpumMeps! KOMOHMHATOPHBIX 3a7ad.
IIepectanoBku.

Pasmemenus.

CoucTaHus.

I1.12.HayanbHbIe CBEIIEHUSI u3 TEOpUH
BEPOSITHOCTEM.

12

[IpoBoguTh ciy4aifHBIE SKCIIEPUMEHTHI, B TOM YHCJE C IOMOIIBIO KOMIIBIOTEPHOTO
MOJICTUPOBAHMA, MHTEPIIPETUPOBATh UX PE3YAbTATHl. BBIUUCIATH YaCTOTY CIIy4ailHOTO
COOBITHSI;, OIICHUBAThH BEPOSTHOCTH C TOMOIIBIO YaCTOTHI, TTIOTYIEHHON ONBITHBIM ITYTEM.
Pemrate 3amaum Ha HAXOXKIEHIE BEPOSTHOCTEH COOBITHH.

[IpuBOANTE IPUMEPHI CITYYaHBIX COOBITHIA, B YACTHOCTH JOCTOBEPHBIX M HEBO3MOXKHBIX
COOBITHI, MAaJIOBEPOATHBIX COOBITHI. I[IpMBOAMTE mpHUMEPH PABHOBEPOATHOCTHBIX
COOBITHH.

BemonaaTe mepebop BceX BO3MOXKHBIX BapHAaHTOB [UIA Tiepecdera OOBEKTOB WIIH
KOMOMHAITHHA.

[IprMeHsaTh MpaBUIIO KOMOMHATOPHOTO YMHOXKEHHUS TS PEIICHUS 33124 Ha HAXOXK/ICHHE
yHuciIa 00BEKTOB MM KOMOWHANMI (IHaroHaIH MHOTOYTOJIBHIKA, PYKOIIOXKATHS, YHUCIO
KOJ0B, IH(poB, mapomneii u T. [1.).
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OtHocuTenbHas 4acToTa CIy4alHOro COOBITHS. PacniosnaBaTh 3amauuM  Ha ONpeJeNieHHe 4YHcia MEepecTaHOBOK W BBINOJHSATH
BeposiTHOCTD paBHOBO3MOXKHBIX COOBITHI COOTBETCTBYIOIINE BHIYUCIICHUSL.
PemaTp 3a7ja4n Ha BBIYHCIIEHHE BEPOSITHOCTH C MPUMEHEHNEM KOMOWHATOPHKH.
6 IToBTOpEeHue 23 1 3HaTh MaTepuall, U3y4eHHbIH B Kypce MaTEMaTHKH 3a § Kilacc
YMeTh IPUMEHSTH MOJy4YeHHbIC 3HAHNS HA TIPAKTHKE.
YMeThb JIOTHYeCK MBICIUTh, OTCTauBaTh CBOIO TOYKY 3PEHHS U BBICIYLIMBATh MHEHHE
JIPYruX, padoTaTh B KOMaH/Ie.
Uroro: 102 8
I'EOMETPUA 2 gaca B Hegento, Bcero 68 yacoB.KoHTpoOabHBIX paboT 5.
Ne Tema Kon-Bo XapaKTepUCTUKa OCHOBHBIX BUJIOB JAEATENBHOCTH YUECHUKA
4acoB (Ha ocHOBe y4eOHbIX JeHCTBUIT)
1 I'n.9.BekTopsl. 8 dopmynupoBaTh ONpENeNeHuss ¥ WUIIOCTPUPOBATH MOHSATHSI BEKTOPA, JUIMHEI
1.Ilonatue BexTopa. (Momyrnisi) BEKTOpa, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.
2.CnoxeHue 1 BEIYUTaHUE BEKTOPOB. 2 Beraucnars UIMHY U KOOpAUHATHL BekTopa. Haxoqurts yrom Mexzy BEKTOpamH.
3.YMHOXEHHE BEeKTOpa Ha YHCIIO. 3 BemonnaTte onepauuu Haj BekTopamu. IIpuMeEHSTH BEKTOpHI U IEHCTBUS HaJ
ITpumeHeHne BEKTOPOB K PELICHUIO 3a/1a4. 3 HHUMU IIPY PEIICHUU TeOMETPUYECKUX 3a/a4
2 I'.10.MeToa KoopAUHAT. 10 OOBSICHTE U WIITIOCTPUPOBATH TOHATHE AEKapTOBOW CUCTEMBI KOOPIUHAT.
1.KoopauHatel BekTOpa. 2 BrIBOIHTH M HCTIONB30BaTh (YOPMYIIBI KOOPIMHAT CEPEIUHBI OTPE3Ka, PACCTOSHUS
2.IIpocreiimue 3a1a4u B KOOpANHATAX. 2 MEKAY JBYMsI TOUKaMU IJIOCKOCTH, YPaBHEHHsI MPSIMOI U OKPYKHOCTH.
3.YpaBHeHHE OKPY>KHOCTH U MPSIMOH. 3
Pemenue 3agay. 2
KonrponbHas pabora Nel. 1
3 I'n.11.CooTHoLIEHME MeXIYy CTOpOHAMH u yriaamu | 11 DOopMyIUpOBaTh OMPENENIEHUS] U WILTIOCTPUPOBATh MOHATUS CHHYCA, KOCHHYCA,
TpeyroJbHUKA. Ckansipoe npou3BeaeHNne TaHTEHCAa M KOTAHIe€Hca OCTPOro yria MpsSMOYIOIBHOIO TpPEYroNbHUKA.
BEKTOPOB. BemBogute  GopMysbpl,  BEIpakaromue (QYHKIMH yIiia  [OpSMOYTOJIBHOTO
TPEyroJibHUKa dYepe3 €ero CTopoHbl. POpMyIHpOBaTh OIpEAENICHHUS CHHYCA,
1.Cunyc, KocHHYC, TAHT€HC yTa. 3 KOCHHYyCa, TaHTeHca, KoTaHreHca yrimoB oT 0 mo 180°. BemBomuth (opmMymsl,
2.CooTHOIIEHNST MEXIy CTOPOHAMH ©  yriiamu | 4 BEIpaxkarone QyHkiuu yrioB or 0 mo 180° wepe3 (QyHKIMH OCTPBIX YTIIOB.
TpEyroJbHUKA. DopMynHpoBaTh M Pa3bACHATH OCHOBHOE TPUTOHOMETPHUYECKOE TOXecTBO. I1o
3.CkasipHOE IPOU3BEICHNE BEKTOPOB. 2 3HAYEHUAM OJHOH TPUTOHOMETPHUYECKOM (YHKIMH YTJa BBIYMCIATH 3HAYCHUS
Pemenue 3anau. 1 IPYTUX TPUTOHOMETpHUYEeCKNX (GyHKImMA dToro yriaa. DopmyaupoBate u
KonTponsras pabora Ne2. 1 JIOKa3bIBaTh TEOPEMBI CHHYCOB M KOCHHYCOB.HaxomuTh yrom Mexay BEeKTOpamu,
CKaJSIPHOE TIPOM3BEICHHE BEKTOPOB, (HOPMYIHpPOBaTh H  OOOCHOBBIBATH
YTBEPXKJICHHSI O CBOWCTBAX CKAJSIPHOTO MPOM3BEICHHUSI BEKTOPOB; HCIIOIb30BAThH
CKaJISIPHOE MPOM3BEICHNE BEKTOPOB MPH PEIICHUH 33/1a4.
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I'a.12.JauHa OKPYKHOCTH W TJIOIAAL KpyTa. 12 dopmynupoBath onpeneseHne U NPUBOANTH IPUMEPHI MHOTOYT'OEHUKOB.
@dopmynupoBaTh ¥ J0Ka3blBaTh TEOPEMBI O BIIMCAHHOW W  ONHCaHHOU
1.IIpaBusibHBIE MHOTOYTOJIbHUKH. 4 OKPYKHOCTSIX ~ MHOTOYroJbHHKA.DOpMYyIMpOBaTh M JIOKa3bIBATH TEOPEMY O
2.JlnMHA OKPY)KHOCTH | TUTOIIAb KPYTa. 4 CyMME€ YIJIOB BBIIYKJIOTO MHOTOYrojbHUKA. OOBSCHATh TOHSTHS JJIHHEI
Pemenne 3anau. 3 OKPYKHOCTH W IUIOIIAAN KpYyra; BHIBOXUTH (POPMYJBI JUIS BBIYUCICHUS JTHHBI
Konrponbnas pabora Ne3. 1 OKPY)KHOCTH W JUIMHBI JTyT'H, IUIOMAU Kpyra U IUIOMIa i KPYroBOIr'o CEKTOpa.
Pematp 3a1aun Ha IOCTpOEHHE, T0KA3aTEILCTBO U BHIYMCIICHUSL.
'n.13./BuKkeHus. 8 OOBSCHATH YTO TAKOE OTOOPAKEHUE TUIOCKOCTH Ha Ce0sl U B KAKOM ClIydae OHO
Ha3bIBACTCS JIB)KEHUEM IUIOCKOCTH OOBSCHSITH YTO TAKOE OCEBasi CUMMETpHS,
1.TlonsiTne BYKEHUSL. 3 LEHTpaJIbHass CUMMETpPHs, NMapaJuIeNbHBIA MEPEeHOC W TOBOPOT; OOOCHOBBIBATH
2.IlapamnensHbli IEPEHOC U TTOBOPOT. 3 YTO 3TH OTOOpaKEHHs IJIOCKOCTH Ha CeOsl SIBIISIOTCS BHKCHHEM, OOBSICHSTH
Pemnrenne 3a1a4. 1 KaKoOBa CBA3b MCXKAY ABWXCHUAMU U HAJOKCHUAMU, WIINTIOCTPUPOBATH OCHOBHBIC
KonTposbHas pabora Ne4. 1 BUJIBI IBWKEHUH, B TOM YHCJI€ C TIOMOIIBIO KOMITBIOTEPHBIX IPOrpaMM
I'n.14.HayanbHble CBeIeHUs U3 CTEPEOMETPHH. 8 OOBSCHSATH, YTO TAKOE MHOTOTPAaHHHUK, €r0 IpaHu, péopa, BEPILUHBI, TUATOHAIIH,
KaKoOWd MHOI'OIPaHHHMK Ha3bIBAETCS BBIMYKIIBIM, MpU3Ma (NpsiMas ¥ HaKIOHHAs),
1.MHoOrorpaHHUKY. BBICOTA MPU3MBI, MapajIesenuIe/, TMpaMuia, THHIP, KOHYC, cdepa, map.
2.Tena u MOBEpPXHOCTHU BPALICHUSI. OOBsICHST, 4YTO Takoe OO0BbEM MHOIOIpaHHUKA, IUIOLIA[b MOBEPXHOCTH
MHoOrorpanHuka.llccinenoBaTh cBoicTBa MHOrorpaHHukoB. Haxomauth 00bEM u
IUIOMIAlb TIOBEPXHOCTH MHOTOTPAaHHUKA.YMETh CTPOHTh U PpAcCIO3HAaBaTh
MHOTOT PAaHHHKH.
OOBSICHATh Kakas TOBEPXHOCTh Ha3bIBAETCS CHEepoll M KaKoe TeNO Ha3bIBAETCS
IapoM, YTO Takoe paauyc, auamerp chepsl. Kakumu dopMmyiaamMu BeIpakaercs
o0beM miapa u miomans chepsl. M3o0pakaTh M pacrno3HaBaTh HA PUCYHKAX:
MpU3MY. NapaJuIeNenuIe]], MMpaMuy, HIIKHAP, KOHYC map.
006 akcuoMax IJIAHUMETPHUH. 2 BocnponzBoants (hopMynupoOBKH OIpeIeNeHHH, aKCHOM, TEopeM;
KOHCTPYHPOBATh HECIOKHBIE OMPENENCHUsI CaMOCTOATEIbHO. Bocmpon3Boanuts
(hopMYIHPOBKH W JOKA3aTEbCTBA M3YYEHHBIX TEOPEM, MPOBOIWTH HECIOKHEBIE
JIOKA3aTenbCTBA CaMOCTOSITENIFHO, CCBUIATHCS B XOZ€ OOOCHOBAaHWI Ha oOmpe-
JIETICHIIST, TEOPEMBI, aKCHOMBI.
HoBTopenue. Pemenne 3agay. 9 3HaTh MaTepuall, N3ydeHHBIH B Kypce MaTeMaTHKH 32 7-9 KIacchl.
Brnazgets oOmmMu mpueMamMu perieHus 3a1ad.
YMeTh PUMEHSTH MMOTyICHHBIC 3HAHUS HA TIPAKTHKE.
YMeTh JOTHYECKH MBICIUTh, OTCTAaUBaTh CBOKO TOYKY 3PEHHS W BBICTYIINBATH
MHEHHE IpYTHX, paboTaTh B KOMaHJE.
Hroro: 68
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