«Pacemorpesion
ua sacenannn MO
Pyxosoamnrets

MO Redcare be
MporoxoaNe 7 ot
77 o 0/ v

Padowan nporpamma
MynmuHnaasnoro S10KeTHoro 06meobpatoBATEALHOND YUPCALCHI —
Teankosckoii ocnosuoil 06meodpazoBaATEALHON WKOILI
Ypuukoro paiiona Opaosckoii odaacrn

[0 MATEMATHRE
s obyuaionxes 5-9 kiaccos

YMK nan 5-6 waaccos HSLBuiaenkuy n KoUICKTHE aBTOpOB
YMK no aareGpe HO.H.Marapeiues uap. 7-9 kaacent
YMK no reomerpnn JLC. Aranacun u ap. 7-9 xaacem

Cpox peaamannn: 5 ner

(Hpuroxcenue No7 x « Codepacamenvnony pazoeay Ne 2001 000)



Basucnwiil yuebnwiii (00pazosamenvhbulil) nian Ha u3yyeHue Mamemamuku 6 OCHOSHOU WKOJe
omeooum 5 yueOHbiX 4acos 8 Hedento 8 meueHue Kaxrcoo2o 200a ooyuenus, ce2o 875 ypokos.
Yuumeieas easxcnocmv u 00veKmMusHyr0 mpyoHOCMb 9M020 HpeoMmema yueOHoe 8pems
Modicem Obimb yeenuueHo 00 6 Y 8 Hedeno 3a cuém yacmu QopmMupyemon y4acmHuKamu
obpazosamenvrnoco npoyecca. B 5-6 knaccax uzyuaemcs npeomem «Mamemamuray
(unmeepuposaunwvili npeomem), 6 7-9 kiaccax — «Mamemamukay, GKIOUAIOWUL PA30ebl
«Aneeopar» u «l'eomempusy. Ilpu ysenuuenuu yucia ypokos 0o 6 8 Hedenio, 6 7-9 knaccax 4
yaca omeooumcs Ha uzyuerue pasoena «Aneeopay.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITPE/IMETA
N3ydeHnne MaTeMaTUKy B OCHOBHOM IIIKOJIEC AT BO3MOXKHOCTh 00YYaONUMCS IOCTUYD CIICTYIOIINX
pe3yIbTaTOB PA3BUTHS:

| B auunocmuom nanpaenenuu:
. YMEHHE CHO, TOYHO, IPAMOTHO M3JIaraTb CBOU MBICJIM B YCTHOM M IMCbMEHHON
peuu, MIOHUMATh CMBICI IIOCTABJIICHHOM 3a/1a4y, BBICTPAUBaTh apryMEHTALUIO, IPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEDBI;
. KPUTUYHOCTb MBILUICHUS, yMEHHE PACIIO3HABATh JIOTHYECKU HEKOPPEKTHBIE BbI-
CKa3bIBaHMs, OTJIIMYATh T'MIIOTE3Y OT (aKTa;
. IpeJCTaBIeHUE O MaTeMaTHYECKOW Hayke Kak cdepe 4eIoBEeYeCKOW JesTeNbHO-
CTH, 00 3Tanax ee pa3BUTHsI, O €€ 3HAYUMOCTH JUIsl Pa3BUTHUS LUBUIM3ALUY;
. KpEaTUBHOCTh MBIIUICHHs, UHULIMATHBA, HAXOJAYMBOCTh, aKTUBHOCTh IIPU pelie-
HUM MaT€MaTUYECKMX 3a/]1a4;
. YMEHHE KOHTPOJIMPOBATh IMPOIECC U Pe3yabTaT y4eOHOW MaTeMaTHYECKOW Jaes-
TEJIbHOCTH;
. CHOCOOHOCTh K AMOLMOHAJILHOMY BOCHPHUATHIO MAaTeMaTH4eCKUX OOBEKTOB, 3a-
Jla4, pelIeHu!, pacCyKICHU;

11 B memanpeomemnom nanpasnenuu:

* IepBOHAYaJIbHbIE MPEJCTABICHUSA 00 HUIESX U O METOJaX MaTeMaTUKH KaK YHH-
BEPCAIIbHOM SI3bIKE HAYKH M TEXHUKH, CPEACTBE MOJACIUPOBAHNS SABJICHUN U ITPOLIECCOB;

* YMEHME BHUJETh MaTEeMAaTUYECKYIO 3a7auyy B KOHTEKCTE MPOOJIEMHOM CUTyalluu B
JPYTUX AMCLUMIIIMHAX, B OKPYKAIOLEH )KU3HH;

* YMEHME HAXOJUTh B Pa3IMYHBIX UCTOYHUKAX MHPOPMALUIO, HEOOXOAUMYIO IS
pelIeHs] MaTeMaTHYeCKUX MpoOsieM, MPEeACTaBIATh €e B MOHATHON (opMe, MPUHUMATD
pelIeHNE B YCIOBUSAX HEMOJIHON U N30bITOYHOM, TOYHON M BEPOSTHOCTHOM HH(OpMaLNH;

* yMEHHE NOHMMATh U UCIOJIb30BaTh MaTEMaTHUECKHUE CPEJICTBA HAIJIATHOCTH (Tpa-
¢buky, auarpamMmbl, TaOJMIBI, CXEMbl M Jp.) AJI1 WJUIIOCTPAIMM, WHTEpIpeTanuu,
apryMeHTallly;

* YMEHME BBIJBUTATh TUIOTE3bI NIPH PEIICHUH y4eOHBIX 3a1a4, MOHUMAaTh HE00XO-
JUMOCTB UX IIPOBEPKHY;

* YMEHHME NPUMEHITbh UHIYKTHBHbBIE U JIEAYKTUBHBIE CIIOCOOBI pacCcyX/IeHuil, BU-
JIeTh Pa3Iu4HbIEC CTPATETUH PELICHUS 3a/1a4;

* IIOHMMaHHE CYUIHOCTH AITOPUTMHYECKUX IPEANUCAHUN U YMEHUE JIEHCTBOBATH B
COOTBETCTBUU C MPEITI0KEHHBIM aJITOPUTMOM;

* yYMEHHE CaMOCTOSITEIbHO CTAaBUTh LM, BIOMpATh M CO3/1aBaTh aJTOPUTMBI IS
perieHus1 yueOHbIX MaTeMaTUUECKHUX MPoOJIeM;

* yMEHHUE IUIAHUPOBAThb U OCYLIECTBIIATH NEATEIBHOCTh, HAIIPABICHHYIO Ha pelle-
HUE 33/1a4 UCCJIEI0BATEIbCKOIO XapaKTepa;



I B npeomemnom nanpagnenuu:

OBJIaicHUuEe 0a30BBIM IMOHATHHHBIM anmapaToM 10 OCHOBHBIM pa3jieslaM COZAEp>KaHus,
NpeCTaBiIeHUEe 00 OCHOBHBIX M3YyYaeMbIX MOHATUAX (YMCIIO, TeoMeTpHuecKas (urypa,
ypaBHeHHE, (GYHKIHS, BEPOATHOCTh) KAaK BAXKHEHIIMX MAaTEMaTHUECKUX MOJEIIX,
IIO3BOJIAIOIINX ONMCHIBATH U U3y4aTh PEAJIbHBIC ITPOLIECCHI U SIBJICHNUS,

yMeHHue paboTaTh ¢ MaTEeMAaTHYECKUM TEKCTOM (aHAIM3HpPOBaTh, W3BJIEKATh HEOOXOIH-
MYI0 HH(OPMAIHIO), TPAMOTHO MPUMEHSATh MAaTEMaTHYECKYI0 TEPMUHOJIOTHIO U CHMBO-
JIMKY, UCII0JIb30BaTh PA3JIMYHbIC A3bIKH MATEMaTUKY,

YMEHUE TPOBOAMTH KIAacCU(PUKALMK, JIOTHYECKHE OOOCHOBAHMSA, JOKa3aTelIbCTBA
MaTE€MaTU4YECKUX YTBEPKICHU;

YMEHHUE DPACMO3HaBaTh BHJbl MATEMaTHYECKUX YTBEPXKIEHHUH (aKCHOMBI, OIpelIeIeHHUs,
TEOPEMBI U Jp.), IPSMbIE U OOpaTHBIE TEOPEMBI;

pa3sBUTHE NPEICTAaBICHHH O YNCIE M YHUCIOBBIX CUCTEMAaX OT HATypalbHBIX N0
JEHCTBUTEIBHBIX YHUCEN, OBJAJCHUE HABBIKAMM  YCTHBIX, MHCbMEHHBIX, MHCTPYMEH-
TaJIbHBIX BHIYMCIICHUN;

OBJI/ICHUE CUMBOJIBHBIM $3BIKOM aNreOpbl, MpUEMaMH BBIIOIHEHUS TOXKJIECTBEHHBIX
npeoOpa30BaHUil PallMOHANBHBIX BBIPAXKEHUH, PELICHNs] YPaBHEHUM, CUCTEM YpaBHEHUH,
HEPABEHCTB M CUCTEM HEPABEHCTB, YMEHHE HCIIOJIb30BaTh HACK KOOPAMHAT Ha
IJIOCKOCTH I MHTEPIPETAUN YPABHEHUM, HEPAaBEHCTB, CUCTEM, YMEHHE IPUMEHSATH
anreOpanyeckre npeoOpa3oBaHus, anmapaT YpaBHEHHMH M HEPAaBEHCTB IS PELICHHS
3a/1a4 U3 pa3JIMuHbIX pa3JeoB Kypca;

OBJIIcHUE CHCTEeMON (YHKIMOHAIBHBIX MOHATHH, (QYHKIMOHANBHBIM S3BIKOM U
CUMBOJIMKOW, YMEHHE Ha OCHOBE (PYHKIMOHATHHO-TpAQUUECKHX MPEICTaBICHUHA
OIMUCHIBATh U AHAIIM3UPOBATh PEAJIbHBIE 3aBUCUMOCTH;

OBJIa/ICHUE OCHOBHBIMHU CIIOCOOAMU MPE/ICTABIECHUS M aHAJIN3a CTATUCTUYECKUX JIaHHBIX;
HaJM4Me NPEJICTABICHUN O CTAaTUCTHMYECKUX 3aKOHOMEPHOCTSIX B PEAIBHOM MHpE U O
Pa3IUYHBIX CIIOCO0aX UX U3YYEHHUSI, O BEPOSITHOCTHBIX MOJIENSX;

OBJIAICHUE T€OMETPUUYECKUM SI3BIKOM, YMEHHE UCIIOIB30BATh €ro Ul ONUCAaHUS Ipeame-
TOB  OKPYXAaloOllEro MHUpa, pPa3BUTHE IPOCTPAHCTBEHHBIX MPEJICTABICHUA U
M300pa3uTEIbHBIX YMEHUHN, MPUOOPETEHNE HAaBBIKOB T€OMETPUUECKHX TOCTPOCHHUI;
YCBOEHHE CUCTEMaTHUECKUX 3HaHUH O MIIOCKUX (UIypax M UX CBOIMCTBaX, a TaKXKe Ha
HaIJIIHOM YPOBHE — O IIPOCTEUILINX IIPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IPUMEHATh
CHUCTEMAaTUYECKHE 3HAHUS O HUX JUIS PEIICHUs T€OMETPUUYECKUX U TPAKTUYECKUX 3a1a4;
YMEHUS H3MEPSATh JJIUHBI OTPE3KOB, BEIWYHMHBI YIJIOB, MCIHOJIb30BaTh (POPMYJIBI IS
HaXO0XXJICHUS EPUMETPOB, TUIOMIAAeH 1 00bEMOB reOMETPHUECKUX (HUTYD;

yYMEHUE MPUMEHATb U3Y4YCHHBIE IIOHATHUSA, PE3YyJbTaTbl, METOIBI Ul pELICHUs 3a1a4
IIPAKTUYECKOI0 XapaKTepa M 3a1ad U3 CMEKHBIX JUCLHUIUIMH C MCIOJIb30BAHUEM IIpU
HE00XO0/IMMOCTH CIIPABOYHBIX MaTEPHAIOB, KaIbKYJISATOPa, KOMIIBIOTEPA.

IlnanupyemMble pe3vJbTATHI H3VUEHHsI YIe0HOr0 mpeaMeTa

Hartypaabhble ynciaa. /Ipooun. PannonajibHbie ynciaa
BLIHVCKHHK HAV4IUTCA:

* IOHUMATh OCOOCHHOCTH I[eCHTI/I‘-IHOﬁ CHUCTCMBI CHHUCIICHHUS
* OIICpUPpOBATH MOHATHAMH, CBA3aAHHBIMU C JCJIMMOCTBIO HATYPAJIbHBIX YHUCEII;



* BRIp@XKaTh 4YHCIa B OSKBHUBAJCHTHBIX (opmax, BbIOMpas Hamboiee MOAXOJAIIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYallUH;

* CPaBHUBATH M YIIOPAJOYNBATH PALIMOHATIBHBIC YUCIIA;

* BBIIMOJIHATh BBIUMCIIEHHUS C PAllMOHAJIbHBIMU YMCJIAMHU, COYETass yCTHbIE U IMUCbMEHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KAIbKYIISTOPA;

* UCIOJIb30BATh IOHATHS U YMEHMSI, CBSI3aHHBIE C IPONOPILIMOHAIILHOCTBIO BEJIMYMH,
NPOIICHTAMH, B XO/I€ PEUICHUsI MaTEMaTHUECKUX 33]a4 M 3a/1a4 U3 CMEKHBIX IPEIMETOB, BBIIIOI-
HSTh HECJIOKHBIE IPAKTUYECKNUE PACUETHI.

BhINYCKHUK TOAYYUT BO3MOXKHOCTD:
* [I03HAKOMUTHCS ¢ O3ULIMOHHBIMUA CUCTEMaMM CUMCIIEHUs C OCHOBAaHUSMM, OTJIUYHBIMU OT

10;

* YTI1yOUTh U Pa3BUTh MPEACTABICHUS O HATYPaJIbHBIX YHCIIAX U CBOMCTBAX JEIUMOCTH;

* HAyYUTHCS MCIIOIH30BaTh IPUEMBI, PAlMOHAIM3UPYIOIINE BHIYUCICHUS, PUOOPECTH TIPH-
BBIUKY KOHTPOJIMPOBATH BHIYUCICHUS, BBIOMPAs MOAXOISALIMI 1151 CUTyallH CIIOCO0.
JleficTBUTEILHBIE YU CJIA
BhINYCKHUK HAY4YHTCS:

* HCITOJIB30BATh HAYAIILHBIC MTPEICTABIICHIS O MHOYKECTBE JICHCTBUTEIBHBIX YHCET,

* OIIEPUPOBATH MOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSTH €T0 B BHIYHCICHHUSIX.

BhITyCKHUK TTOJIYYUT BO3MOKHOCTD:

* Pa3BUTH MPEICTABICHHIE O YMCIIE U YUCIOBBIX CUCTEMAaX OT HATYPaJbHbBIX JI0 NEHCTBUTEIb-
HBIX YHCEJ; O POJIM BBIYHCICHUH B MPAKTUKCE,

* Pa3BUTH U YIIIYOUTHh 3HAHUS O JECATHYHOMN 3amucH JIEHCTBUTENBHBIX YHCceN (mepuoanye-
CKHE U HETICPUOANYECKHUE APOOH).

HN3mepennsi, npudIHKeHUsI, OLEeHKH
BhIyCKHUK HAYIUTCS:

* HCIIOJIB30BAaTh B XOJI€ PEIICHHUs 3a/ad JJIEMEHTapHbIC MPEJCTABICHUS, CBA3aHHBIC C
PUOIKEHHBIMY 3HAYCHUSIMU BEJTHMYMH.

BEBINYCKHHUK TOTYYUT BO3MOMXKHOCTb:

* IOHATh, YTO YMCJIOBHIC JIAHHBIC, KOTOPHIC MCIIONB3YIOTCS IS XapaKTEPUCTHKH OOBEKTOB
OKPYXAIOIIeT0 MHpa, SBIAIOTCS MPEUMYIIECTBEHHO MNPUOMMKEHHBIMHU, 4YTO TIO 3alHCU
PUOIKEHHBIX 3HAYCHHM, COJCPKAIIMXCS B HHPOPMAIIMOHHBIX UCTOYHHKAX, MOXHO CYJTUThH O
MOTPENIHOCTH MPUOTMKESHNUS;

* IOHATh, YTO TOTPEITHOCTH pEe3yJIbTaTa BBIYHCICHUH JODKHA OBITh COM3MEpUMa C
MOTPEIIHOCTHIO HCXO/IHBIX JaHHBIX.

Aaredpanyeckue BbIPasKeHHSs
BbINYCKHHUK HAYYHUTCS:

* OIIEPHUPOBATH TOHATHSAMHU «TOXKJIECTBO», «TOXJICCTBEHHOE NPeoOpa3oBaHMEy, penarh 3a-
Ja4u, cofiepKarire OyKkBeHHbIE JaHHbIE; pa00TaTh ¢ GOpMyIIaMu;

* BBITIOJTHATH NTPEOOPA30BaHUS BRIPAKCHUH, COIEPIKANTUX CTEIICHU C IEIBIMU MTOKa3aTeIsIMU
U KBaJ[paTHbIE KOPHHU;

* BBITIOJTHATH TOXKJICCTBEHHBIC TTPEOOPa30BAHUS PAIlMOHATHHBIX BBIPAKCHHUI Ha OCHOBE Ipa-
BUJI IEHCTBUI HaJl MHOTOUJICHAMH U aIreOpandecKuMu Ipo0sSMu;

* BBITIOJTHATH PA3JIOKCHUE MHOTOYJICHOB Ha MHOYKHTEIIH.

BhITyCKHUK TOJTYYUT BO3MOKHOCTh HAYUUTRCS:

* BBITIOJIHATHh MHOTOIIIArOBEIC MPe0o0pa3oBaHus PAlMOHAILHBIX BBIPAKCHHH, TPHUMEHSISI ITAPOKHIA
HaOOp crOcO0OB U MPUEMOB;

* PUMEHSATH TOXIECTBEHHBIC MPEOOPA30BAHMS JUTSI PEIICHUS 3a]1a4 U3 Pa3INIHBIX pa3JIeioB
Kypca (HampuMep, Ut HaXOXKICHHsI HAanOOBIIIer0/HANMEHBIIIET0 3HAYCHHSI BBIPAKEHUS ).
YpaBHeHus

BhInyCKHUK HAYYUTCS:

* pelraTh OCHOBHBIE BU/IBI PAITHOHATLHBIX YPaBHEHUH C OJTHOM NIEPEMEHHOM, CHCTEMBI JIBYX
YpaBHEHHI C IBYMs IEPEMEHHBIMU;




* IOHUMAaTh ypaBHEHHUE KaK BAXKHEHUIIYI0O MAaTEMaTUYECKYI0 MOJENb Ul ONUCAHUS U U3yde-
HUSl pa3HOOOPA3HBIX PealbHbIX CUTYyallMH, pelaTh TEKCTOBbIE 3aJaud aareOpandyeckuM MeTo-
A0M;

* IPUMEHATH TpaduuecKue NpeICTaBIeHHs JUIsl UCCIEJOBAHUS YPaBHEHUH, CCIIe J0BAaHUS U
pELIEHUs] CUCTEM YPAaBHEHUH € ABYMS [IEPEMEHHBIMU.

BBINYCKHUK MOTYYUT BO3MOKHOCTD:

* OBJIAQJIETh CIIELMAJIbHBIMU NpPUEMAaMU PELICHMs] YpPaBHEHUH M CHUCTEM YpaBHEHUH; yBe-
PEHHO NPHUMEHATH amnapar ypaBHEHHUH AJI pEelIeHUs Pa3HOOOpas3HbIX 3ajady M3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, IPAKTUKH;

* IPUMEHATH I'papruecKue NpeACTaBICHUs Ul UCCIEOBAHNS YPAaBHEHHH, CUCTEM ypaBHe-
HUH, coaepxanmx OyKBeHHbIE KO3 (DUITMECHTHI.

HepaBencrBa
BoInyckHHUK HAyIUTCS:

* IOHUMaTh U TPUMEHATh TEPMHUHOJOTHMI0 U CHMBOJIMKY, CBSI3aHHBIE C OTHOLIEHUEM
HEPAaBEHCTBA, CBOICTBA YMCIIOBbIX HEPABEHCTB;

* pelarh JIMHEeHHbIe HEPABEHCTBA C OJHON MEPEMEHHOM M UX CUCTEMbI; pellaTh KBaJpat-
HbIE HEPABEHCTBA C OMIOPOI Ha TpaprUecKue MpeICTaBICHUS;

* IPUMEHSATH allllapaT HEPABEHCTB JJIs peILIeHUs 3a/1a4 U3 PAa3JIMYHbIX Pa3JiesIoB Kypca.
BbInyCKHUK TOJYYUT BO3MOKHOCTh HaYUYUTHCS:

* pa3HOOOpa3HBIM MpHUEMaAM J0Ka3aTelbCTBA HEPABEHCTB; YBEPEHHO NPUMEHSTH ammapar
HEPAaBEHCTB ISl PELIEHUS Pa3HOOOpPa3HbIX MAaTEeMATUYECKHUX 3aJad M 33Jad U3 CMEKHBIX
IPEIMETOB, IPAKTHUKH;

* IPUMEHSATH TpadUUecKue MPeICTaBICHHs I UCCIEIOBAaHUS HEPABEHCTB, CUCTEM Hepa-
BEHCTB, COJIepXKAIIUX OYKBEHHbIE KO3(DPHUIIMEHTHI.

OcHoBHbIE NOHATHA. YHCI0BBIE PYHKIHHU
BbInyckHUK Hay4nuTCS:

* IOHUMATh U UCTIIOJIH30BATh (DYHKIIMOHAJIHHBIC TIOHSATHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYeHHUS);

* CTPOUTH T'paUKU ANEMEHTApHBIX (YHKIIMH; UCCIEA0BAaTh CBOMCTBA YMCIOBBIX (YHKIUI
Ha OCHOBE M3y4YeHUs IOBECHUS UX I'pauKOB;

* IOHUMAaTh (YHKIMIO KaK BaXHEHIIYI0 MaTEMaTHUECKYI MOJEINb JUUIsl ONMCAaHUs Mpoliec-
COB U SIBJIGHUH OKpPY)KAIOLIEro MHUpPA, MPUMEHSATh (YHKIMOHAJIBHBIN SI3BIK IS ONUCAHMUA U
MCCJIEIOBAHMS 3aBUCUMOCTEN MEXY (PU3NUECKUMH BETUUMHAMM.

BBINYyCKHUK MOTYYUT BO3MOKHOCTb HAYUUThHCS:

* IPOBOJUTH MCCIIEA0BaHNUsS, CBA3aHHBIE C M3YyYEHHEM CBOWCTB (DPyHKUHMH, B TOM 4YHCIIE C
UCIOJIb30BAaHUEM KOMIIBIOTEPA; HAa OCHOBE TIpa)MKOB HM3Y4EHHBIX (YHKIMH CTpOUTH Oosiee
CIIOXkHbIE TpapuKH (KyCOYHO-3a/IaHHBIE, C «BBIKOJIOTBIMWY TOUKAMH U T. 11.);

* CHOJb30BaTh (DYHKIMOHAIBHBIE TPEICTaBICHUSI M CBOWCTBA (YHKUMH JUIS pELICHHS
MaTeMaTHUYECKUX 3a7ayd U3 pa3IMYHBIX pa3/ieloB Kypca.

YucnoBblie MOCTEN0BATEIBLHOCTH
BBITyCKHUK HAYYUTCS:

* IOHUMaTh M WCIOJb30BaTh S3bIK IOCIEAOBATENBLHOCTEH (TEPMUHBI, CHMBOJMYECKHE
0003HaYeHMS ),

* IPUMEHSATH (POPMYIIBI, CB3aHHBIE C apU(PMETHUECKON 1 T€OMETPUUECKON MpOorpeccuei, u
anmnapar, chOpMUPOBAHHBIN MPU W3YYEHUU JIPYTHX pa3lesioB Kypca, K pelIeHHIO 3aad, B TOM
YHCJIe C KOHTEKCTOM U3 PealbHON KU3HU.

BbINYCKHHUK HOTYYUT BO3MOXHOCTh HAYUUTHCS:

* pemaTb KOMOMHUPOBAHHBIE 3a/1a41 C IPUMEHEHHEM (POPMYJI N-T'O WieHa U CYyMMBI IEPBBIX
N 4WIeHOB apU(PMETHUECKOW W TeOMETPUUYECKON NpOrpeccuu, MPUMEHssl MpU 3TOM ammapaT
YpaBHEHHH U HEPABEHCTB;




* IOHUMAaTh ApU(PMETUYECKYI0 H TeOMETPUYECKYIO TMPOTPECCHIO KaK (PYHKIIMU HATypallb-
HOTO apryMEHTa; CBA3bIBATh apU(PMETUUYECKYIO MTPOTPECCUIO C TMHEHHBIM POCTOM, Fr€OMETpUYe-
CKYIO — C 9KCIOHEHI[UAIBHBIM POCTOM.

OnucarejibHAsA CTATUCTHKA

BbIyCKHUK HAy4YUTCS HCHOJB30BaTh MPOCTEHININE CHOCOOBI MPEJCTaBICHUS M aHalu3a
CTaTUCTUYECKUX JTAHHBIX.

BhITYCKHUK TMOJIYYUT BO3MOKHOCTH MPHOOPECTH TMEPBOHAYAIBHBIA OMBIT OpraHU3aluu cOopa
JAHHBIX PU IPOBEJCHUH OIPOca 0OIIECTBEHHOTO MHEHHUS, OCYIIECTBISATh UX aHAIN3, IPEACTaB-
JSTh PE3YNbTAThl ONPOCa B BUIE TAOJIUIIBI, TUATPAMMBI.

Ciyuyaiinble cOOBITHSI M BEPOSITHOCTD

BhIyCKHUK HAYYUTCSI HAXOJAUTh OTHOCUTEIILHYIO YaCTOTY M BEPOSTHOCTh CIIY9aliHOTO COOBITHSI.
BbINYCKHHUK HOJTYYUT BO3MOKHOCTH MMPHUOOPECTH OIBIT MPOBEACHUS CITyYaiiHBIX KCIIEPUMEHTOB,
B TOM YHCJIE€ C TOMOIIBIO KOMIIBIOTEPHOT'O MOCIIUPOBAHUS, UHTEPIIPETALIMHN UX PE3YJIHTATOB.
KomOunaropuka

BhinycKkHUK Hay4duTcs peniaTh KOMOMHATOPHBIE 3a/1auyd Ha HAXOXKJACHHE YUCIIa OOBEKTOB HIIU
KOMOWHAIA.

BhINyCKHUK TOJIYYUT BO3MOXKHOCTbh HAYYHUTHCS HEKOTOPBHIM CIEHHAIBHBIM NPHUEMaM pelIeHUs
KOMOHMHATOPHBIX 33]1a4.

Harasanas reomerpust

BhINYCKHUK HAYYHTCS:

* pacrio3HaBaTh Ha uYepTeXKaxX, PUCYHKAX, MOJCISAX M B OKPYKAIOIIEM MHUpPE IUIOCKUE U
MIPOCTPAHCTBEHHBIE TEOMETPUUECKHE (PUTYPHI;

* BBIYUCIISATH 00BEM MPSMOYTOJILHOTO MapaliiesIeHIe/a.

BbINYCKHHUK TOTYYUT BO3MOMXKHOCTb:

* HAYYUTHCS BBIYUCIATH O0OBEMBI IPOCTPAHCTBEHHBIX I€OMETPUYECKHX (DUTYp, COCTABIICH-
HBIX U3 IPSIMOYTOJIbHBIX MapauIeenuIe/I0B;

* pacro3HaBaTh Pa3BEPTKH KyOa, MPSMOYTOJIHHOTO Mapaijiesienuneaa, MpaBUJIbHONW Mupa-
MU/IbI, IMJIMHIPA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO MMapasuieenuIie/1a;

* OIPEENSATh M0 TUHEHHBIM pa3zMepaM pa3BEPTKHU (DUTYPHI JIMHEWHBIE pa3Mephl caMoi (u-
Typbl 1 HA000pOT;

* YTIyOUTh U Pa3BUTh MPEACTABICHHS O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX;

* HAYYUTHCS IPUMEHSATD MOHATHE Pa3BEPTKU JIJIs1 BHITIOJIHEHUSI IPAKTUYECKUX PACUETOB.
I'eomerpnueckue Gpurypsl

BrInycKHUMK Hay4uuTCA:

* [10JIb30BAThCS S3BIKOM F€OMETPHUU JUIsl ONMUCAHMSI MPEIMETOB OKPYXKAIOLIEro MHUpa U UX
B3aMMHOI'O PACIIOJNIOKECHHUS;

* pacrio3HaBaTh M HM300paXkaTh Ha 4YepTeXkax U PUCYHKAX reomMeTpuyeckue (QUrypel U UX
KOH(UTypaluu;

* HaXOJIUTh 3HAYEHUS UIMH JIMHEHHBIX AJIEMEHTOB (DUTYyp W HX OTHOLIEHMS, TPagyCHYIO
mepy yrioB ot 0° o 180°, mpuMeHss onpeeneHus, CBOUCTBA M MPU3HAKU (PUTYp U UX FJIEMEH-
TOB, OTHOIIIEHU (UTyp (PaBEHCTBO, MOI00KE, CHMMETPHH, TIOBOPOT, APAILJICITHHBINA MTEPEHOC);

* OIIEPUPOBATHh C HAYAIBHBIMU IMOHATHSMH TPUTOHOMETPUHM M BBINOIHATH 3JIEMEHTapHbIE
orepanuu HaJl QyHKIUSIMH YTJIOB;

* pemaTh 3aJa4u Ha JJ0Ka3aTelbCTBO, OMMPAsiCh HAa U3yUYEHHbIE CBOMCTBA (QUTYp M OTHOIIIE-
HUHN MEXy HUMU U IPUMEHSS1 U3YUYE€HHbIE METO/IbI I0Ka3aTeIbCTB;

* pelaTh HECIOXKHBIE 3a]Ja4l HA IIOCTPOEHUE, IPUMEHSSI OCHOBHBIE AITOPUTMBI IOCTPOEHUS
C TIOMOIIIBIO LIUPKYJIS U JTMHEUKH;

* pemarh NpocTeNIINE IUIAHUMETPUUECKHE 3a/1a4H B IPOCTPAHCTBE.
BbINyCKHHMK TOTYYUT BO3MOYXKHOCTb:




¢* OBJIAACTh METOIdAMU peIJ_IeHI/IH 3a4a4 Ha BBIYUCICHUA MW OOKas3aTcJabCTBA. MCTOIOM OT
MIPOTUBHOTO, METOJIOM TOJI00Ms, METOJOM Iepedopa BapHaHTOB W METOJIOM I€OMETPUYCCKHX
MECT TOYEK;

* MPUOOPECTH OMBIT MPUMEHEHHUS ANreOpandeckoro M TPUTOHOMETPHUYECKOIO ammapara u
UJEN ABUKEHUS IIPU PELICHUN F€OMETPUYECKUX 3a/1a4;

* OBJIQJICTh TPAJAMIIMOHHOW CXEMOH peIICHUs 3a7a4 Ha MOCTPOCHUE C TIOMOIIBIO [IUPKYIIS U
JTUHEWKU: aHAIIM3, TOCTPOCHHUE, T0KA3aTeILCTBO U UCCIICIOBAHMCE,

* HAYYUTHCS pEIIaTh 3a7add Ha IMOCTPOCHHUE METOJIOM TI'€OMETPHYECKOTO MeCTa TOYeK M
METOHOM IT0I00HS;

* MPUOOPECTH ONBIT HCCIICIOBAHKUS CBOWCTB IUITAHUMETPHUYCCKUX (UTYP C TOMOIIBIO
KOMIIBIOTEPHBIX IIPOrPaMM;

* MPUOOPECTH OMBIT BBHIMOJIHEHHS MPOCKTOB 1O TeMaM «['eoMeTpuueckue mpeoOpa3oBaHus
Ha TIOCKOCTHY, «IlocTpoeHne OTPE3KOB 1Mo GopMyIIeH.
H3mepeHue reoMeTPpUYECKUX BeJTHYHH

BrInycKHUMK Hay4YuTCA:

* HCII0JIB30BAaTh CBOMCTBA M3MEPEHMS JJIUH, IUIOIIAJAEH M YIJIOB IpU pEIICHUM 33/Jad Ha
HaXO0XJIECHUE JUIMHBI OTPE3Ka, JIMHBI OKPYKHOCTH, JJIUHBI 1YTH OKPY>KHOCTH, IPayCHON Mepbl
yrina;

* BBIYMCIIATD ILIOLIAAN TPEYTrOJIbHUKOB, IPSMOYTOJbHUKOB, NIapajljIeIorpaMMOB, Tpaneuii,
KpPYrOB U CEKTOPOB;

* BBIYMCIIATD JJIMHY OKPY’KHOCTH, JJIMHY JYT'H OKPY’KHOCTH;

* BBIYUCIIATH JUTMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYpP M UX YIJIbl, HCHOIB3YS (OPMYJIBI JUTUHBI
OKPYKHOCTH U JUIMHBI YTH OKPY>KHOCTH, (popMyJibl IuIoIIazen ¢puryp;

* pemarh 3a/7a4d Ha JI0Ka3aTeIbCTBO C MCIIOJIB30BAHUEM (POPMYJ JJIMHBI OKPYKHOCTH U
JUIMHBI IYTU OKPY>KHOCTH, (popmy mutomaaeit puryp;

* peliath IPAKTUUECKHUE 3aJauM, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUYECKHUX BEIUYUH
(Mcnomb3yst pU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUYECKUE CPEJICTBA).

BbInyCKHUK TOJYYUT BO3MOKHOCTh HaYYUTHCS:

* BBIUMCIIATH IUIOLIAM (PUTYp, COCTaBIEHHBIX U3 JABYX WIH OoJjiee MPSIMOYTOJIbHUKOB,
napajuIeJIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

* BBIYMCIATh IUIOIIAJUM MHOTOYTOJIBHUKOB, HCIOJb3Ysl OTHOLIEHWS PaBHOBEIMKOCTH U
PaBHOCOCTaBJIEHHOCTH;

* IPUMEHATh ajdreOpanyecKuil U TPUTOHOMETPUUECKUH ammapar M WAEU JABWKEHUS IpH
pelIeHNH 3a]1a4 Ha BBIUMCIICHHE TUI0Laiell MHOTOYT OJIbHUKOB.

Koopannartsi

BeinnyckHUK HayuuTes:

* BBIYUCIIATD JUIMHY OTPE3Ka IO KOOPAUHATaM €ro KOHIIOB; BBIYMCIIATh KOOPAUHATHI Cepe-
JIMHBI OTPE3Ka;

* KCIIOJIb30BaTh KOOPAUHATHBIM METOJ JJIs U3yYEHUs CBOUCTB MPAMBIX U OKPYKHOCTEH.
BBIITYCKHHK TOJIYYUT BO3MOKHOCTb:

* OBJIAJIETh KOOPAMHATHBIM METOJIOM PEILICHM 3a1a4 HA BBIYUCIICHUSA U JOKA3aTEIbCTBA;

* IPUOOPECTHU OIBIT UCHOIH30BAHUS KOMITBIOTEPHBIX MTPOrpaMM ISl aHAJIN3a YaCTHBIX CITy-
4acB B3aMMHOTI'0 PACIIOJIOKEHUS OKPYKHOCTEH U MPSMBIX;

* IPUOOPECTH OMBIT BHIMOJIHEHHSI MPOEKTOB Ha TeMy «lIpuMeHeHue KOOpAMHATHOIO METO1a
IIPU PELLIECHUN 3a/1a4 Ha BBIYHUCIICHUS U JOKA3aTEIIbCTBAY.

BekTopsl

BI)IHVCKHI/IK HAYV4YUTCA:




* OIIEpUPOBATh C BEKTOPAMM: HAXOAWTb CYMMYy U Pa3HOCTb JABYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOAUTh BEKTOP, PaBHBINM MPOU3BENCHUIO 3aJaHHOTO BEKTOPA HA YUCIIO;

* HAXOJUTH JUJIsl BEKTOPOB, 3aIaHHBIX KOOPAMHATAMU: JUIMHY BEKTOPA, KOOPAUHATHI CyMMBI
U Pa3HOCTH JIBYX U Oosiee BEKTOPOB, KOOPAMHATHI MPOU3BEIECHUS BEKTOPA HAa YMCIIO, IPUMEHSS
IpY HEOOXOIMMOCTH COYETATENbHBIHN, IEPEMECTUTENIBHBIN U pacpeIeIUTEIbHbII 3aKOHBI,

* BBIYMCIATh CKAJSIPHOE IIPOU3BENCHHUE BEKTOPOB, HAaXOIUTh Yrojl MEXAY BEKTOpaMH,
YCTaHaBIUBATh IEPIICHIUKYIISIPHOCTD NIPSMBIX.
BhINYCKHMK OJYYUT BO3MOKHOCTb:

* OBJIAJIETh BEKTOPHBIM METOJIOM I PELICHUS 3a/1a4 Ha BBIYMCIICHUS U JOKA3aTelIbCTBa,

* IPUOOPECTHU OMBIT BHINIOJIHEHUS IIPOEKTOB HA TEMY «IIPUMEHEHUE BEKTOPHOI'O METO/A IIPU
pELICHUH 3a]1a4 Ha BBIYMCIICHUS U JOKA3aTeIbCTBAY.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

Copaep:xanue y4eOHOro npeaMera
APUDMETHKA (240 u)

HarypaabHble ynciia.

Harypanbubiit psn.  JlecaTuuHas cucTeMa cyHMclIeHMS. Apu@MeTndyeckue JecTBus ¢
HaTypaibHbIMU yrciaamMu. CBoicTBa apupMeTHYECKUX AEHCTBUI.

CreneHb ¢ HaTypaJIbHBIM IIOKA3aTEJIEM.

YucnoBble BBIPAKEHUS, 3HAYEHHE YHUCIIOBOIO BbIpakeHMs. [lopsaok NEeHCTBUH B YHMCIIOBBIX
BBIPAXEHUX, UCIOJb30BaHUE CKOOOK. PelieHne TeKCTOBBIX 3ajady apu(pMETHYECKHUMH CIIOCO-
6amu.

Henutenu u kpaTHble. CBONCTBAa M NpU3HAKU JenNUMOCTH. [IpocTble M cocTaBHBIE YHCIIA.
Pa3noxeHne HaTypaJbHOIO YMCIIa HA IIPOCTBIE MHOXKUTENHN. J[eTIeHrE ¢ OCTaTKOM.

Jpoou.

OObikHOBEHHBIE JpoOu. OcHOBHOE cBOicTBO ApoOu. CpaBHeHHE OOBIKHOBEHHBIX JIpOOEH.
Apudmernueckne A1eUcTBUS ¢ 0OBIKHOBEHHBIMU 1po0sMu. HaxoxkieHue yacTu oT 1eJoro u Ie-
JIOTO IO €T0 YacTH.

Hecsituunblie 1poou. CpaBHEHHE NECATHUHBIX IpoOeil. ApupmMerndyeckue 1eUCTBUS C JeCATHY-
HbIMU JIpoOsimu. [IpencraBienue JecATHYHOM JpoOM B BHJE OOBIKHOBEHHOW JApoOM U
OOBIKHOBEHHOM B BUJIE JIECATUUHOM.

IIpoLieHThl; HAXOXKAEHUE MPOLIEHTOB OT BEIMYMHBI U BEJIIMYMHBI 110 €€ npoueHTaMm. OTHoIe-
HUE; BIpa)KEHHE OTHOIIEHMS B NpolieHTax. [Iponopiius; o0CHOBHOE CBOWCTBO MPOMOPIIMH.

Pemienue TekcTOBBIX 3a1a4 apu(PMETHUECKUMH CITOCOOaMHU.

PanmnonanbHubie yucJa.

[Tono>xurenbHble M OTPULATENBHBIE 4YMCIA, MOAYJb 4YHciaa. MHOMKECTBO LENbIX YHCEI.
MHOXECTBO PaIMOHAIBHBIX YKCEIT; PAIlMOHAIBHOE YHCIIO KaK OTHOIIEHHE M/N, Tae m — 1enoe
4HCII0, 1 — HaTypajbHOe uncio. CpaBHEHUE PAallMOHAIBHBIX 4Kcel. ApudMeTHuecKkue IencT-
BUsI C pallMOHaNbHBIMU unciaamu. CBoicTBa apupmMernueckux aeicTBuil. CTENeHb C IEIbIM
IIOKAa3aTEJIEM.

JeiicTBUTEIbHBIE YUCJIA.

KBazpatsblii KOpeHb u3 yncia. KopeHb TpeTbell CTeneHu.

TonsTHE 06 MPpPALMOHATEHOM uncle. MppauoHaabHOCT Yucia V2 1 HECOM3MEPUMOCTE CTO-
POHBI M TMaroHaiu KBajapara. JlecaTuynble NpUOIMKEHNS HPPALMOHATIBHBIX YHUCE.

MHOX€eCTBO NEHUCTBUTENBHBIX YHCEN; MPEACTABICHUE JACUCTBUTEIBHBIX 4YHMCEI B BHJE
OECKOHEUYHBIX JeCATUYHBIX Ipo0eit. CpaBHEHUE AEMCTBUTEIbHBIX YHUCEN.

KoopaunatHas npsimas. M3o0pakeHue 4ucen TOYKaMH KOOPAMHATHOM mpsiMoi. YucioBble
MIPOMEXKYTKH.

HN3mepenns, npudIH:KeHUs], OLEHKH.



Pa3mepbl 00bEKTOB OKpYIKaIOIIEro Mupa (0T dJIEMEHTAPHBIX YacTHIL 10 BcelneHHoil), Imrens-
HOCTb IIPOLIECCOB B OKpY>KaroniemM mupe. Boienenne MuoxuTenst crenenu 10 B 3amucu yucina.

[TpubnmxkeHHOe 3HAYCHUE BEIMYUHBI, TOYHOCTh NpuOmmKkeHus. OKpyriieHHe HaTypalbHBIX
yHcell ¥ IeCATUYHBIX Ipobeil. [IpukuaKa u oleHka pe3yabTaToB BHIYUCICHUH.

AJITEBPA (200 u)
Anredpanyeckue BbIpasKeHUsl.

BykBeHHBIC BBIpaKEHHs (BBIPRKEHHUS C IMEepeMeHHBIMHU). UnciaoBoe 3HaYeHHE OYKBEHHOTO
BbIpakeHUs. JlonycTumble 3HaueHUs nepeMeHHbIX. [loncranoBka
BhIpa)KEHUI BMecTo nepeMeHHbIX. [Ipeobpa3oBanne OyKBEHHBIX BBIPAXKEHUN HA OCHOBE CBOWCTB
apudMeTHUYECKHX JeHCcTBUNA. PaBeHCTBO OYKBEHHBIX BhIpaKeHHM. TOXIECTBO.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM U ee cBoicTBa. OQHOUIEHBI U MHOrOWIEHbl. CTENEHb
MHorowieHa. ClOXeHue, BBIUUTAHHE, YMHOKEHHE MHOrodjgeHoB. Dopmyibl COKpAIEHHOI'O
YMHOKEHUS: KBajgpaT CYMMbl M KBajapaT pa3HocTH. Popmyna pa3HOCTH KBaJpaToB.
[IpeoOpa3zoBaHue 1ETOr0 BHIpaKEHUSI B MHOTOWIeH. Pa3iioxkeHre MHOTOYIEHOB Ha MHOKHUTEIIH.
MHorounensl ¢ ogHol nepeMenHoil. Kopenb MHOrounena. KpaapatHuslii TpeXwieH; pas3ioKeHue
KBaJPaTHOI'O TPEXUIEHA HA MHOKUTEIN.

Anrebpanueckast 1poob. OCHOBHOE CBOMCTBO anredpanueckoii qpodu. CiiokeHne, BBIYUTaHHE,
YMHOXEHHE, JieJIeHne anredpandeckux apoodeii. CTeneHs ¢ eNbIM M0Ka3aTeIeM U ee CBOICTBA.

PannonanpHble BoIpaykeHUs U UX IpeoOpazoBaHus. Jloka3aTeabCTBO TOXKIECTB.

KBangpatasie kopHu. CBolicTBa apupMETHYECKHX KBAJPAaTHBIX KOpPHEH M MX NMPUMEHEHHE K
IpeoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUM U BHIYUCICHUSIM.

YpaBHeHus.

VYpaBHenue c¢ ogHoil nepeMeHHOM. Kopenb ypaBHeHHs. (CBOMCTBAa YHCIOBBIX PABEHCTB.
PaBHOCUIIBHOCTH YpaBHEHUH.

JIuneiinoe ypaBHenue. KBampatHoe ypaBHeHme: (opMmyia KOpHEH KBaIpaTHOTO ypaBHEHHS.
Teopema Buera. Penienne ypaBHeHUl, CBOAAIINUXCS K IMHEHHBIM U KBaapaTHbIM. [Ipumepsl pe-
IIEHUs YpaBHEHUN TPETheN U 4eTBEPTOH cTeneHu. Perenne 1poOHO-pallMoHaIbHBIX YPaBHEHUH.

VYpaBHeHue ¢ IByMs nepeMeHHbIMU. JIMHEeitHOe ypaBHEHHE ¢ JBYMs IIEpPEMEHHBIMH, IPUMEpPHI
pelIeHNs ypaBHEHUN B LEJIbIX YUCIIAX.

Cucrema ypaBHEHMI ¢ IByMsI IEPEMEHHBIMU. PaBHOCHIBHOCTD cucteM. CHUCTEMBI ABYX JIMHEN-
HBIX YPaBHEHMH C JIByMsl NEpEMEHHBIMM; pEIlIEHUE IOACTaHOBKOM M ciokeHHeM. lIpumepsl
pELIEHNs CUCTEM HEJTMHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

Perrenre TekCTOBBIX 337124 aNreOpandecKuM CIocoOOM.

JlekapTOBbI KOOPJMHATHI Ha IUIOCKOCTH. ['paduueckas MHTEpHpeTalMs YpaBHEHHUS C IBYMs
nepeMeHHbIMU. ['pa@uK TUHEHHOro ypaBHEHHS C JBYMs IEPEMEHHBIMU; YITIOBOW KO3 PUIIMEHT
OpsSMOIf; ycJIoBHE MapajuIedbHOCTH NPpAMBIX. ['paduku mpocTedimx HeIMHEHHBIX ypaBHEHUM:
napaboia, runep0oiia, OKpy>KHOCTb. ['padrueckas HHTEpHpeTalus CUCTEM YpPaBHEHUMN C IBYMs
NIEPEMEHHBIMH.

HepaBencrsa.

UucnoBbie HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO € 0JIHOM MepeMeHHON. PaBHOCUIIBHOCTD
HepaBeHCTB. JIMHEWHbIE HEpaBEHCTBA C OAHOU nepeMeHHoi. KBaapaTHele HepaBeHcTBa. CHc-
TEMbl HEPABEHCTB C OJIHON MIEPEMEHHOM.

@OYHKIIHUH (65 u)

OcHOBHBIE IOHATHS.

3aBucuMocTH Mexy BennunHaMu. [loustue gynkiuu. O6macTe onpeaeneHust 1 MHOKECTBO
3HaueHuil ¢yHkuuu. CrocoObl 3ananus QyHkiuu. ['paduk ¢ynxnuu. CoiicTBa QYHKIMHM, MX
otoOpakenne Ha rpaduxe. [Ipumepsbl rpadMKoB 3aBUCUMOCTEH, OTpa)karoIlUX pealbHble Mpo-
LIECCBI.
YuciioBble PyHKIUH.

OyHKIMH, ONUCHIBAIOIIME NPSIMYI0 U OOpaTHYIO MPOMOPILHOHAIbHBIE 3aBUCHMOCTH, X Ipa-
¢buku u cBoiictpa. JIuneitnas gyHkuus, ee rpaguk u cBoiicrBa. KBagpatnunas ¢yHkuus, ee rpa-



¢uk u cpoiictBa. CTeneHHble (PYHKIIUN C HATypaJIbHBIMU IMOKa3aTeNsiMu 2 U 3, UX rpaduku u
cBoricTBa. ['paduku pynkmuu y =1 x |
YucioBble MOCIE10BATEILHOCTH.

[lonssTE 4YMCIOBOM IOCIENOBATEIBHOCTH. 3alJaHUE IOCIEAOBATEIbHOCTH PEKYPPEHTHON
dbopmysoit 1 GopMyIIOH J-TO YIeHa.

Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyssl JI-TO 4jieHa apuMeTHIecKon u
reOMEeTPUYECKON Iporpeccuii, CyMMBbl MEPBBIX 7 WiIEHOB. M300paxeHue wieHOB apupmeTHye-
CKOM M TEOMETPUYECKOW NPOrpecCHil TOYKAMHU KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIA W
9KCIIOHEHIMAIBHBIN pocT. CI10XKHBIE IPOLEHTHI.

BEPOATHOCTb H CTATHCTHKA (50u)
Onucare/ibHAsA CTATUCTHKA.

[IpencraBienne JaHHBIX B BHAE TaOmui, auarpamm, rpaduxos. CiyuaiiHas U3MEHUYHBOCTb.
CrartucTuveckre XapaKTepUCTHKU Ha0Opa MaHHBIX: CpeaHee apudMETHYecKoe, MeAnaHa,
HauOoJbllIee M HAMMEHbIIIee 3HaUeHus, pa3max. [IpencraBiennue o BHIOOPOYHOM HCCIIEIOBAaHUH.
Cayuaiinble COObITHSI H BEPOSITHOCTb.

[TonsTe o cimydyallHOM OMNBITE M CIy4ailHOM coObITHH. YacToTa ciay4ailHOro cOOBITHS.
CratucTuyeckuii IoaX0 ] K MOHSATUIO BEPOSITHOCTU. BepoATHOCTH MPOTUBOIONIOKHBIX COOBITHH.
JlocToBepHbIE W HEBO3MOXHBIE COObITHS. PaBHOBO3MOXHOCTH coObITHI. Kiaccuueckoe
OIpeziesieHUuE BEPOSTHOCTH.

Komo0unaropuxa.

Pemenne kOMOMHATOPHBIX 33729 TIepeOOpOM BapraHTOB. KoMOWHATOPHOE MPAaBUIIO0 YMHOXKE-

Hus. [lepectanoBku u pakTopual.

T'EOMETPHA (255 u)
Harnsinnasi reomerpust

Harnsinaeie nmpencraBienust o GUrypax Ha IDIOCKOCTH: TpsiMasi, OTPE30K, Jyd, yrodi, JIOMaHas,
MHOT'OYI'OJIbHUK, OKPYKHOCTb, KpYI. UEeTbIpEXyTroNbHUK, IPSIMOYTOJIBHUK, KBaapaT. Tpeyrosb-
HUK, BUJIBI TPEYTOJbHUKOB. [IpaBuiibHBIE MHOTOYTOIBHHUKH. V300paskeHne reoMeTpuieckux (u-
ryp. BzaumHoe pacronoxeHue IByX NpsMBIX, IBYX OKPYKHOCTEH, IPAMOU U OKPY>KHOCTH.

Jlnuna otpe3ka, jomaHoW. Ilepumerp MHOroyroiapHuka. EQuWHHIBI W3MEpEHUs JJIMHBIL.
W3mepenne NnuHbl 0OTpe3Ka, IOCTPOCHUE OTPE3Ka 3aJaHHOM JJIUHBIL.

Buns! yriios. I'pagycHas mepa yrna. M3mepeHue u moCTpOeHUE YIJIOB C IIOMOIIBIO TPAHCIIOP-
THpA.

[Tonatue muomanu GUrypsl; €AMHUIBI U3MEpeHus miomanu. [lnomane OpsMoOyroibHUKa U
wiomaab kBajapara. [lpubnmkeHHoe u3MepeHHe Miouaneil ¢uryp Ha kierdaTtod Oymare.
PaBHoBenukue purypsr.

Harnsinaele npencraBieHrs o NPOCTPAHCTBEHHBIX (UIypax: KyO, Mapajuielenunes, npu3ma,
nupamuja, map, chepa, konyc, nuunuHap. M3o0paxxenue npocrpaHcTBeHHbIX (uryp. Ilpumepst
ceyeHnid. MHororpannuku. [IpaBunbHble MHOTOrpaHHUKH. [Ipumepsl pa3BepTOK MHOTOTpaHHM-
KOB, IMJIMH/PA U KOHYCA.

[Tonarue o6bema; equHUIIBI 00beMa. OOBEM MPSAMOYTOIBFHOTO Napaiesienunesa, Kyoa.

ITonsatue o paBeHctBe Guryp. LlenTpanpHas, oceBas U 3epkajibHas cuMMeTpuu. M3o0paxenue
CUMMETPUYHBIX (uUryp.

I'eomerpnueckue Gurypsl.

[Tpstmble 1 yrubl. Touka, npsAMas, I0ckocTb. OTpe3ok, Jyd. Yroa. Bunel yrnos. Beprukais-
HbIE U CMEKHBIE yIJbl. brccekTpuca yria.

[TapamnensHble M mnepecekaroniyecs npsimele. IlepnenaukynspHele mnpsMbele. Teopemsl o
MapaJUIEIbHOCTH ¥ NEPHNEHANKYJSIPHOCTU NpsAMBIX. [lepnenaukysisp U HakJIOHHAs K MPSIMOM.
CepenyHHBIN NEPIEHAUKYISAP K OTPE3KY.

I'eomerpuueckoe MecTo Toyek. CBOWCTBA OMCCEKTPUCH YTJIa U CEPEAUHHOTO MEePIEHIUKYIIpa
K OTPE3KY.

Tpeyronbauk. BeicoTa, Meanana, OuccekTpuca, CpeHssl JUHUS TpeyroiabHuKka. PaBHoOenpeH-
HbIE€ U PABHOCTOPOHHHUE TPEYroJbHUKHU; CBOWCTBA M MPU3HAKU PaBHOOEAPEHHOTO TPEYrOJbHHKA.



ITpusHakyu paBeHCTBa TpeyrojpHUKOB. HepaBeHcTBO TpeyroiabHuKa. COOTHOLIEHHS MEXIY
CTOPOHAMH M yIVIaMH TpeyrosibHHKa. CymMMa yriloB TpEyrojbHUKA. BHEIIHME yIibl Tpeyrosb-
Huka. Teopema @aneca. [logobue TpeyrompHukoB. [Ipu3naku momoOust TpeyroibHUKOB. Teo-
pema Iludaropa. CHuHyC, KOCHHYC, TaHI€HC, KOTAHI'€HC OCTPOr0 yIjia MpsSMOYTOJbHOIO
TpeyroiabHuka u yrioB ot 0 no 180°; npuBenenue k octpoMy yriy. Pemenue npsMoyrosbHbIX
TPEYroabHUKOB. OCHOBHOE TPUIOHOMETPUYECKOE TOKIAECTBO. DOPMYIIBI, CBA3BIBAIOLINE CUHYC,
KOCHUHYC, TaHI€HC, KOTAaHI€HC OJHOTO0 M TOro K€ yria. PemieHue TpeyrojbHUKOB: Teopema
KOCHHYCOB M TEOPEMa CUHYCOB. 3aMe4aTeIbHbIC TOYKH TPEYrOJbHUKA.

UYersipexyroabHuk. [lapamienorpamm, ero cBOMCTBa U NpU3Haku. IIpsAMOyroinbHUK, KBaapar,
poMO, uX CBOMCTBA U NpU3HAKK. Tpaneuus, cpeaHss IMHUS TPANeLHH.

MHoroyronasHuK. Beinykisle MHOroyrosibHUKM. CymMma yrioB BBIITYKJIOIO MHOI'OYTIOJIbHUKA.
ITpaBrIIBHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. yra, xopaa. Cekrop, cerMeHT. LleHTpanbHbli yroJi, BIUCAaHHBIM Yro;
BEJIMYMHA BIIMCAHHOIO yria. B3auMHOe pacnookeHue npsiMOrd U OKPY>KHOCTH, ABYX OKPYXKHO-
creil. KacatenbHas M cekylias K OKpPYKHOCTH, MX CBOHCTBA. BnucaHHble M ONMCAaHHbIE
MHOTOYrOJIbHUKH. OKpYKHOCTb, BIMCAHHAsI B TPEYTOJIbHUK, U OKPYKHOCTb, OIMCAHHASA OKOJIO
TpeyrojbHUKa. BrimcanHble 1 ONMcaHHbIE OKPYKHOCTH MPAaBUJILHOTO MHOT'OYTOJIbHUKA.

I'eomerpuueckue npeoOpazoBanus. Ilonstue o paBenctse puryp. [lonsatue o nBUKeHUU: Oce-
Basl U IIEHTPaJbHAs CHMMETPUH, apaJIeNbHBIN MepeHoc, moBoport. [lonsrue o mogobun dpuryp
Y TOMOTETHUH.

[TocTpoenust ¢ MoMoIIBI0 UPKYIS U JuHEHKU. OCHOBHBIE 33/1aud Ha MOCTPOECHUE: JeJIEHUE
OTpe3Ka I0I0JIaM; IIOCTPOEHHUE YIJIA, PABHOIO JAaHHOMY; IIOCTPOEHHUE TPEYroJIbHHKA II0 TPEM
CTOpPOHAM; MOCTPOEHUE MEPIEHIUKYIIApa K MPSIMON; MOCTPOEHUE OMCCEKTPUCHI yIiia; AeJICHUE
OTpe3Ka Ha 1 PaBHBIX 4acTel.

Pemenue 3agau Ha BbIYMCIIEHHUE, 10KA3aTEIbCTBO U MOCTPOEHUE C HCIIOJIb30BAHUEM CBOWCTB
M3YYEHHBIX (uryp.

HN3mepenne reoMeTpu4ecKux BeJIMYMH.

JlnnHa otpeska. PaccTosHue oT TOUkM 10 NMpsiMOi. PaccTosiHue Mexay napajiesbHbIMU Mps-
MBIMH.

IlepumeTp MHOTOYTOJILHHKA.

JliiHa OKPY>KHOCTH, YUCJIO JI; JUIMHA AYTH OKPY>KHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEXKIY BEIMYMHON LEHTPAIBHOIO YIla ¥ JJIUHOM Iyru
OKPYKHOCTH.

[Tonarue momaau miockux guryp. PaBHococTaBieHHble M paBHOBeIMKUE GUrypsl. [Inomans
npsiMoyrosibHUKa. [lnomanu mapannenorpamma, TpeyrojibHUKa U Tparneuuu. [lnomans MHOrO-
yroiapHUKa. [Inomane kpyra u mwiomaab cekropa. CoOOTHOLIEHHE MEXTy IJIOUIaIIMU OJOOHBIX
dburyp.

Pemienue 3a1a4 Ha BBIYMCIICHHUE U IOKA3aTEIbCTBO C UCIOIb30BAHUEM M3YUYEHHBIX (POPMYIL.
Koopaunarsl.

VYpaaenue npsmoi. KoopauHatel cepennHbl oTpe3ka. @opMyna paccTOSHUS MEXIY IBYMs
TOYKAaMH IJIOCKOCTHU. Y paBHEHUE OKPYKHOCTH.

BekTopsl.

Jnuna (Moxynb) Bektopa. PaBeHcTBO BekTopoB. Komnuneapubie BekTopbl. KoopanHatel Bek-
TOpa. YMHOXXEHHE BEKTOpa Ha YHCJIO, CyMMa BEKTOpPOB, DPA3JIOKEHHE BEKTOpa IO JBYM
HEKOJJTMHEapHbIM BekTopaM. CKaJsipHOEe MPOU3BECHUE BEKTOPOB.

JIOTHKA U MHOKECTBA (10 u)
TeopeTUKO-MHOKEeCTBEHHbIE MOHATHSA.

MHOXECTBO, JJIEMEHT MHOXECTBA. 3aJaHH€ MHOXECTB IEPEYUCICHUEM 3JIEMEHTOB,
XapaKTePUCTUIECKUM CBOMCTBOM. CTaHaapTHBIE 0003HAUEHHUS YHCIOBBIX MHOXECTB. Ilycroe
MHO>KECTBO U ero obo3nadenue. [lonmHoxkecTBo. OOBEAMHEHNE U TIEpECEUCHE MHOKECTB.

NnmrocTpanus OTHOMEHU MEXIy MHOKECTBAMH C TTOMOIIBIO TUarpaMm Jilsiepa — BeHHa.
DJ1eMeHTBhI JIOTUKH.



Omnpenenenne. AkcMOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3aTenbcTBO OT MPOTUBHOIO. Teo-
pema, oOpaTHas qaHHOU. [IpuMep 1 KOHTpHIpUMED.

[TonaTHe 0 PaBHOCHIBLHOCTH, CIICAOBAHUH, YIOTPEOICHUE JOTHUYECKUX CBSI30K, €CIIU TO B TOM
Y TOJIBKO B TOM CIIy4ae, JIOTHYECKUE CBA3KU W, WIH.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUMU (55u.)

Hctopus ¢opMHpOBaHUS TMOHATHA YWCIA: HATypalbHBIE YHUCIA, OPOOU, HEJOCTAaTOYHOCTH
palMOHAIBHBIX YMCEN JUIsl TEOMETPUUECKMX M3MEPEHUN, UppalroHaibHble ynciia. CTapuHHBIE
cucteMsbl 3anucu uucen. [Ipodu B BaBuinone, Erunte, Pume. OTKpbITHE NECATUYHBIX APOOEH.
Crapunnsle cucteMbl Mep. [lecsatuunble npodu u MeTpuueckas cucrema wmep. llosBienue
OTpULATENbHBIX Yucen U HyJid. JI. Marauikuii. JI. Ditnep.

3apoxaeHue anreOpsl B Heapax apudmeruku. An-Xopesmu. PokneHne OykBEHHON CHMBO-
muku. [1. @epma, @. Buer, P. Jlekapt. Vcropus Bompoca o HaxoxAeHUU (OPMYN KOpHEU
anreOpandyeckux YpaBHEHHU, Hepa3peliMMOCTh B paguKajaX YpaBHEHHUIl CTeNeHH, OOJbIIel
yetbipex. H. Tapranbs, Jx. Kapnano, H. X. A6ens, D. [Nanya.

N300peTrenne MeTosa KOOPJAMHAT, MO3BOJISIONIETO MMEPEBOAUTH TEOMETPUIECKHE OOBEKTHI Ha
a3bIk anreopsl. P. [lexapt u I1. depma. [Ipumepsl pa3nuyHbIX cucTeM KOOPAMHAT HA MJIOCKOCTH.

3amaua Jleonapno Iluzanckoro (®PubonHayun) o kponukax, yucna dubonayun. 3amadga o
IaXMaTHOM JTOCKE.

HcToku Teopun BEpOSITHOCTEN: CTPAaxoBOE €0, azapTHbie Urpbl. I1. @epma u b. Tlackans. 4.
bepnymu. A. H. Konmoropos.

Ot 3emnemepusi k reomerpuu. I[ludarop u ero mkona. Panec. Apxumen. [loctpoenue
IIPaBWJIbHBIX MHOTOYrojabHUKOB. Tpucekuus yria. Kaapatypa kpyra. Y asoenue kyoa. Vcropus
yrcna 1. 3onotoe ceyenue. «Hauanay Epxnmpa. JI. Ditnep. H. U. JloGaueBckuii. Mcropus ms-
TOT'O IIOCTYJIaTa.

Ilpu yeenuuenuu yuedno2o epemenu 00 6 y 6 Hedello pezeps epemeHu 8 175 u pacnpedensemcs 6
COOMBemcmeaul ¢ NPUGEOEeHHbIM MeMaAMmu4ecKUM HAAHUPOBAHUEM.

TEMATHYECKOE INIAHUPOBAHHUE C OITPEAEJIEHUEM OCHOBHBIX
BUAOB YYEBHOU JEATEJIBHOCTU.

Busenkun H.51., Koxos B.U., YecnokoB A.C. u 1p. Maremaruka 5 kjiacc

Kom-Bo Komn-Bo
4acoB 4acoB

(5 u/uen) (6 u/uem)

XapakTepucTUKa OCHOBHBIX BUIOB
No | Tema NEeSTeNbHOCTH 00yJaroInuXCcs

(Ha ypoBHE yueOHBIX JEHCTBUIA)

1 IToBTOpEHue BeinonuATe nmpumepsl Ha Bce JAEHCTBHS ¢ | S(BKILBX.p) | 5
Kypca HaTypaJbHbIMM 4MCIIaMH. Pemare 3amauu
Ha4yaJIbHOU nyTéM LENOoYKu paccyxacHuil. Ilosroputs
LIKOJIBI OCHOBHBIE TOHATHS Kypca  HadaJdbHOHN
LIKOJIBI.
2 Harypaneubie | OnuchiBaTh CBOMCTBA HATYpaJbHOTO psija. 15 18+1(Bx.p)

YHucCJia 1 IIKaJIbl
YuTare U 3alKUCHIBATh HaTypaJIbHBIC 4YHCJIA,

CpaBHHBATh U YIIOPAJ0YNBATH UX.

AHanu3upoBaTb U OCMBICIUBATh  TEKCT
3aja4,  nepeopMynHpoBaTh  YCIIOBHE,
U3BJEKaTh  HEOOXOAMMYI0  MH(pOpMaIHIo,
MOJIETIMPOBATh YCJIOBUE C TOMOUIBIO CXEM,




PHCYHKOB, pEaJbHBIX IPEAMETOB; CTPOUTH
JIOTUYECKYIO LENOYKY paccyXAeHHUI;
KPUTHYECKH OLIEHUBATh IIOJIYYECHHBII OTBET,
OCYUIECTBIISITH ~ CAMOKOHTPOJIb,  IIPOBEPSsS
OTBET Ha COOTBETCTBUE yCJIOBUIO. M3MepsATh
C IIOMOIIBI0 MHCTPYMEHTOB U CpPaBHMUBATh
JUIMHBI ~ OTPE3KOB W  BEJIUYMHBI  YIVIOB.
Crpouthb OTpe3KHM 3aJaHHOW JUIMHBI C
IIOMOIIBIO JINHENKH U LUPKYIIA .

Crnoxenue  u | BeimonHATh clio)keHHE€ W BbluMTaHue ¢ | 21 24
BBIUUTAHUE HATypaJbHBIMU 4YHclamMu; DopMyTupoBaTh
HaTypajlbHBIX CBOMCTBA  CIIOXKEHHUSI M BbIYMTAHUSA,
qucel 3alKiChIBaTh UX C  [OMONIbIO  OYKB,
npeoOpa3oBbIBaTh Ha MX OCHOBE YMCIIOBBHIE
BBIPKCHHUSI.
YMHOXeHuEe U | BeimonHATh ymMHOXKEHME U JeneHue c | 27 30
JieNieHue HATypaJbHBIMU 4YHclaMu; DopMyTupoBaTh
HaTypajlbHBIX CBOMCTBA YMHOXXEHHMsSI, 3alUChIBaTh HUX C
qucell NOMOIIbI0 OYyKB, MPeoOpa3oBbIBATh Ha HX
OCHOBE YHCJIOBBIE BBIPAYKEHUS.
[Imomaan U | Beruncnare IUIOLIa U KBaJ[paToB u| 12 16
00BbEMBI NPSMOYTOJIBHUKOB,  UCTIONB3YS  (OPMYIIBI
IUIOIA/IM KBaJIpara U MPsSIMOYTOJIbHUKA.
Bolpaxkarb  OAHM  €IMHMIBI  W3MEPEHUS
IJIOILAU Yepe3 ApyTHe.
Boeruucisats 00beMbl Ky0a U MpSIMOYTOJIEHOTO
napajuiefienunena, HUCHoib3yd  (OpPMYIbI
o0bema Ky0a u IPSIMOYTOJIEHOTO
napajuieJenumnesa. Bripaxars OJTHU
€IMHUIIBI U3MEPEHUS 00beMa uepes3 JIpyrue.
MogenupoBath B rpaduyeckoii, mpeaMeTHon | 23 29
OObIKkHOBEHHBIE | (hOopME TOHSTHSI M CBOWCTBA, CBSA3AHHBIE C
npobu MOHITHEM OOBIKHOBEHHON APOOH.
BoITIONHATE ~ CTIOKEHWE U BBIYMTAHHUE
OOBIKHOBEHHBIX ~ JpoOel C OIWHAKOBBIMU
3HAMEHATEIISIMH. .
JlecaTuuHbIe 3anuchiBaTh W YUTaTh JAECITHYHBIE ApoOu. | 13 18
poowu. [IpencraBnsiTh 0OBIKHOBEHHBIE IPOOH B BUJIE
CnoxxeHue W | IECATUYHBIX M  JIECATUYHBIE B  BHJE
BBIYUTAHUE OOBIKHOBEHHBIX;  HAXOIWUTh  JECATUYHBIC
JECSATUIHBIX pUOTMKEHUST OOBIKHOBEHHBIX APOOEH.
npobeit

CpaBHUBaTh W YIOPSIOUYNBATH JICCATUIHBIC
IpoOu. BEBIMOTHATH CIOXKEHHE BBHIYUTAHUE
JECATUYHBIX IpoOeH.

BreimoaHATh IPUKUAKY MW OLCHKY B XOIC




BBEIYMCIICHUH.

8 YMHOXEHME U | BoimonHATe  ymMHOXEHME U jeneHue | 26 32
JieJICHUe JECSTUYHBIX JpoOeH.
JECATUYHBIX
npooeit
9 WucTpymMeHThl | BBINOMHATP NPUKUAKY M OLIEHKY B xone | 17 20
IUIA BBEIYMCIICHUH.
BBIYUCIICHUN U
. OOBACHATS, 4TO TaKoe IIPOLIEHT.
U3MepeHui
[TpencraBiasTh MPOLEHTHI B APOOSIX U IApoOH
B IIPOLIEHTAX.
OcymecTBiaTh ouck uHpopManuu B CMU,
colepKallle  JaHHbIe, BBIPAXXCHHBIE B
IPOLIEHTaX, UHTEPIPETUPOBATh UX.
Crpoutrp  ymibl 33JaHHOM BEIUYMHBI C
IOMOIIBI0  TpaHCHOpPTHUpAa.  BBINOJHATH
nepebop BCEX BO3MOXHBIX BAPUAHTOB IS
nepecuyera OOBEKTOB WJIM KOMOMHaIUi,
BbIJIETISITh KOMOUMHaIuu, OTBEYAIOIINE
3aJJaHHBIM YCIIOBUSM.
10 | UTorosoe 11 12
IIOBTOPEHHE
Kypca
MareMaTuKu
5 KJacca
Buuenkun H.S1., Koxos B.U., YecnokoB A.C. u 1p. Maremaruka 6 kiacc
Ne | Tema XapakTepucTuKa IesTeIbHOCTH Kon-Bo Koun-Bo
00y4aroLXcs 4acoB 4acoB
(5 u/ven) | (6 u/uHen)
1 JenumocTs ®opmynupoBars onpeaeneHus geaurens u | 20 24
qucel KpaTHOT'O, IPOCTOT0 M COCTaBHOT'O YUCIIA,

CBOMCTBa U IMpU3HAKU JCIIMMOCTHU.

JloKa3bIBaTh M OTMPOBEPTaTh C MOMOIIIBIO
KOHTPIIPUMEPOB YTBEPKACHHS O JCTUMOCTH
grcen. Kinaccuduiuposars HaTypalibHbIC
yrcia (4eTHBIE ¥ HEYETHBIE, IT0 OCTaTKaM OT
JIEICHUS Ha 3 U T. 10.).

Hccnenosars npocTeinime YucioBbie
3aKOHOMEPHOCTH, MPOBOJUTH YUCIIOBbIE
3KCHepI/IMeHTBI (B TOM YHCJIC C UCITIOJIb-
30BaHUEM KaJIbKYIATOPa, KOMIIBIOTEPA)




CrnoxeHnue u MonenupoBats B rpauiecKoi, 22 26
BBIYUTAHUE MpeaMETHOH (hopMe MOHATHS U CBOICTBA,
nIpobeii ¢ CBSI3aHHBIE C MMOHSITHEM OOBIKHOBEHHOM
pa3HbIMU Ipoou.
SHAMCHATCIIAMMU DopMyITHpOBaTh, 3aKCHIBATH C TOMOIIbIO
OyKB OCHOBHOE CBOMCTBO OOBIKHOBCHHOM
JIpo0u, IpaBuIIa IEHCTBHMA ¢ OOBIK-
HOBEHHBIMHU JAPOOSMH.
[IpeoOpazoBrIBaTH OOBIKHOBEHHBIC APOOH,
CpPaBHMBATh U YHIOPSAJOYUBATh UX.
YMHOXEHHE U BbInonHATE BRIYUCIIEHUS ¢ OOBIKHOBEHHBI- | 32 38
JIEJICHHE MU JIPOOSIMU.
OOBIKHOBEHHBIX
. [IpoBOIUTH HECTOXKHBIE HCCIEIOBAHUS,
Apobeid CBSI3aHHBIE CO CBOMCTBAaMU JAPOOHBIX YHCET,
ONMPAsICh HA YUCIIOBBIE SKCIIEPUMEHTHI (B
TOM YHCJIE C UCII0JIb30BAHUEM
KaIbKyJISTOpa, KOMITBIOTEPA)
OTtHoweHus u [IpuBOINTH IPUMEPHI UCTIOIB30BAHHUS 19 23
PONOPLUU OTHOIIICHUH B IPAKTHUKE.
Pemarp 3amaun Ha poLEHTHI U Jpodu (B
TOM YHCIIE 3a7a4H U3 peajbHOU MPaKTHKH,
HCIOJIB3YS IIPH HEOOXOAUMOCTHU
KaJbKYJSTOP); UCIIOJIb30BaTh MOHSATHUS
OMHOWeEeHUs N NPONnopyuy TIPU PELICHUH
3a/1a4.
TTONOKHTCIEHBIC [IpuBOAUTH IPUMEPHI UCTIOJIB30BAHUS B 13 16
H OTpHIIATETRHbIE OKPY’KaIOILLEM MHUPE MOJIOKUTEIBHBIX U
- OTpHULATEIbHBIX Uncen (TemMmeparypa,
BBIUTPBILI-TIPOUTPBILL, BBILIE HUKE YPOBHS
MOps | T. 11.). M300paxkaTs Toukamu
KOOPIMHATHON NPAMOM MOJOXKUTEIbHBIE U
OTpHULATEIbHBIE PALIMOHAIBHBIE YHCIIA.
XapakTepu30BaThb MHOXKECTBO I1IEJIBIX YHCETI,
MHO’KECTBO Pal[MOHAJILHBIX YHUCEI.
CpaBHUBaTH U yNOPSA04YUBATH
paloHaIbHbIE YHCIIA, BHITOJIHATh
BBIYHCIIEHUS C PallMOHAJIbHBIMU YHCIAMU
Croxenue u @opMyIUpPOBATH U 3aMMCHIBATh C MOMOIIbIO | 11 14
BBIUUTaHUE OyKB CBOMCTBA CJIOKCHHSI U BBIYMTAHUS
MOJIOKUTENIbHBIX | TOJIOKUTENIbHBIX U OTPHUILIATENIbHBIX YHCEI.
Y OTPHLATENbHBIX
qucen
YMHOKEHHE 1 @opMyIUpOBaTh U 3aMCHIBATh C IOMOIIbIO | 12 15

JCJIICHUC
MOJIO)KUTCIBHBIX H
OTPpHULATCIIBHBIX
YHUCCII

OyKB CBOMCTBA JIEUCTBHI C palliOHATBLHBIMHU
YHClIaMU, IPUMEHSTH JJIs1 IPeoOpa3oBaHus
YUCIIOBBIX BBIPAXKEHUU.




Pemenue
ypaBHEHUH

Yurare U 3aMCbIBaTh OYKBEHHbIE
BBIPA)KEHUS, COCTABIIATh OYKBEHHbIE
BBIPQ)KECHMS 110 YCJIIOBHAM 3a]a4. BeIaucisaTh
YHCI0BOE 3HaYeHUE OYKBEHHOTO
BBIPAKEHUS NIPU 33JJaHHbIX 3HAYEHUSIX OYKB.
CocTaBiiaTh ypaBHEHMsI IO YCIOBHUSAM
3ama4. Pemars npocreimue ypaBHEHUS Ha
OCHOBE 3aBHCHUMOCTEN MEXY
KOMIIOHEHTaMH apu(hMETHUECKUX IEHCTBHMA.

15

17

Koopnunarsl Ha

INJIOCKOCTH

CTpouTh Ha KOOPAWHATHOM TIOCKOCTH
TOYKH U (PUTYPHI 110 3aJaHHBIM
KOOpJIMHATaM, OTIPEIENIATh KOOPAUHATHI
To4eK. V3Biekars HH()OPMAITUIO U3 TAOIHUI]
Y IMarpamM, BBITIOJHSTH BEIYUCIICHUS 10
TaOJMIHBIM JIAHHBIM, CPABHHUBATH
BEJIMYMHBI, HAXOUTh HAHOOJIBIINE U
HAaUMEHBIIINE 3HAYCHUS U JIP.

BeimonasaTs coop nndopmanyu B
HECJIOXKHBIX CITy4yasiX, OpraHM30BbIBATh
uH(OpMaLMIO B BUIE TaOJIUI U JMarpaMm, B
TOM YHCJI€ C TOMOUIbIO0 KOMIIBIOTEPHBIX
nporpamm. IIpuBoauTh MpuMepsb
CIIy4alHbIX COOBITHH, JOCTOBEPHBIX U
HEBO3MOXKHBIX cOObITHH. [IpuBOANTH
MIpUMEpPbl KOHEYHBIX U OECKOHEUHBIX MHO-
xecTB. HaxonuTte oObeinHeHNE U
nepeceyeHne KOHKPETHBIX MHOXKECTB.
[IpuBOIUTH PUMEPHI HECTOKHBIX
KJIacCU(pUKaUi U3 pa3InYHbIX 0OIacTen
XKU3HU. MIImocTpupoBare TEOPETHKO-
MHO’KECTBEHHbBIE TOHSTHS C IOMOILIBIO
Kpyros Diisiepa

13

16

10

IToBTOpEHNE

13

15

MakapsbiueB FO.H. u ap. Aaredpa 7-9 kiaccel

Howmep
naparpada

Conepxanue

Marcpurajia

Koin-Bo
4acoB
(3u/uen)

Koin-Bo
4acoB
(4u/uen)

XapakTepuCcTUKa OCHOBHBIX BUOB
JeSITEIbHOCTH YUY€eHHKa (Ha YpOBHE
y4eOHBIX JAEHCTBHIA)

7K

Jacc

I'maBa |. Beipaskenusi, TOXxaecTBa,

ypaBHEHUS

22

26

HaxonuTth 3Ha4eHMS YUCIIOBBIX
BBIPAKEHMI, a TAK)KE BBIPAKEHUH C




1 Bripaxkenust 5 5 MepEMEHHBIMU TIPH YKa3aHHBIX

2 ITpeobpazoBanus 4 6 3HAYEHUSX [IEPEMEHHBIX.
BbIpa)KEHUI Hcnonb30Bath 3HaKU >, <, , YUTATh

3 KonTponbnas pabota 1 1 U COCTaBJISTH IBOMHBIC

4 Nel HEpaBEHCTBA.

YpaBHEHHUsI C OTHOU 7 9 BeinonsaTe npocrenmme

HEPEMEHHOI peoOpa30BaHus BBIPAKEHUN:
IIPUBOJUTH MOJOOHBIE ClaraeMsle,

Craructudeckue 4 4 pacKkpbIBaTh CKOOKH B CYMME HJIH

XapaKTepUCTUKU Pa3HOCTH BBIPAKEHUH.

KoHnTtposbHas padota 1 1

Ne2 Pemate ypaBHeHUs BU1a IpU
pa3IMYHBIX 3HAYCHUSX a U D, a
TaK)K€ HECIIOKHBIE YPABHEHMS,
cBOJAIIMECS K HUM. Pemienue
IIPOCTEUIINX TEKCTOBBIX 3a4a4.
Hcnonb30Batek npocreiime
CTaTUCTUYECKUE XAPAKTEPUCTUKH
(cpennee apudMeTHIECKOe, pa3Max,
MoJ1a, Me/IMaHa) JUIsl aHalu3a psijia
JTAHHBIX B HECJIOXKHBIX CUTYaIUsX.

I'naBa |l. ®ynkuuu 11 18 Bbraucinate 3HaueHus pyHKIUH,

3aJJaHHOM (POpMYJIOH, COCTABIIAThH

5 OyHKINU U UX 5 7 Ta0ymIbl 3HaueHui GpyHkun. [To
rpapuxu rpaduky GyHKIIUU HAXOIUTh

6 Jluneitnas GyHKIms S 10 3Ha4YeHHE PYHKIUH 110 H3BECTHOMY
KonTpossHas pabora 1 1 3HAYEHMIO apTyMEHTA M PEelaTh
Ne3 oOpatnyto 3agady. CTpouTh

rpaduKu npsmMoit
MPONIOPLIMOHATIBHOCTU Y TUHEUHOU
(GyHKIMH, ONUCBIBATH CBOICTBA
TuX QyHKiuil. [loHnmaTh, Kak
BJIMSCT 3HaK K03 dunmenta K Ha
pacrojoKeHUe B KOOPINHATHOU
IJIOCKOCTH rpaduka GyHKIUH, KaK
3aBHCHUT OT 3HaueHui K u b
B3alMHOE PACIIOJIOKEHHE JBYX
¢bynkuunit Buaa . UatepnperupoBathb
rpaduKy peanbHbIX 3aBUCUMOCTEH,
OIHCBHIBAEMBIX (POPMYIIaMHU.

I'naBa 1. crenenp ¢ HaTypaIbHBIM 11 18 BbruncnsaTe 3HaUeHUS BBIpAKEHUIN

II0Ka3aTeleM BHJA , I/I€ & — IPOU3BOJILHOE YHCIIO,
N — HaTypaJbHOE YUCIIO0, YCTHO U

7 IIMCBbMEHHO, a TAKXKE C IOMOIIIBIO
Crernens u ee S 10 KaJbKysaTopa. @opmMyaupoBaTs,

8 CBOWCTBA 3alUCBIBATh B CUMBOJIMYECKOU
OnHouneHs! S 7 dopme 1 060CHOBBIBATE CBONCTBA
KonTpossHas pabora 1 1 CTeNeHH ¢ HATypaIbHBIM
Ne4 nokasateneM. [IpuMeHATH cBOICTBA

CTCIICHU JJIsA npeo6pa30BaHH${




BBIpAKEHUI. BBITOTHATH
YMHOXEHHUE OJHOWIEHOB U
BO3BEJICHUE OJJHOUYICHOB B CTEIICHbD.
Ctpouts rpaduku GyHKIUH.
Pemienue ypaBHeHumit
rpaduyecku(03HAKOMHUTEIHHO)

I'maBa IV. MHorounaeHsl 17 23 3anuceIBaTh MHOTOYJIEH B
CTaHJAPTHOM BUJIE, ONIPEICIIATh
9 Cymma 1 pa3HOCTb 3 4 CTEIeHb MHOTOYICHA. BBIOIHATH
MHOTOYJICHOB CJIO’KEHUE U BBIYUTAHUE
10 IIpoussenenune 6 7 MHOTOYJICHOB, YMHOKCHHUE
OJTHOUJICHA OJTHOYJIEHA Ha MHOTOWJICH.
U MHOTOYJICHA BoInonHaTh pasnoxenue
11 KonTponeshnas padora 1 1 MHOTOYJICHOB Ha MHOYKHUTEIIH,
Ne5 UCIIOJIb3Ysl BBIHECCHHE MHOXHUTEJISI
[Ipoussenenue 6 10 3a CKOOKH U CIIOCOO TPYHITHPOBKH.
MHOTOYJICHOB
KoHTposbHas pabota 1 1
Ne6
I'maBa V. ®opmynbl 19 23 [TpumensTh GopmMysbl
COKPAIIEHHOI'0 YMHOXEHUSA COKpPAIIEHHOI'0 YMHOXCHUSA B
npeoOpa30BaHUsX IENbIX
12 KBazmpar cymmel n S 6 BBIPAYKEHUI B MHOTOUJICHBI, a TAKIKE
KBaJpaT pasHOCTH JJ1s pa3ia0KEHUs MHOTOWICHOB Ha
13 PasnocTs KBazpaToB. 6 6 MHOHTeNHU. M Ccroabp30BaTh
Cymma 1 pa3HOCTB pas3n4HbIe PeoOpa3oBaHUs LENbIX
KyOOB BBIPOKECHUU MPU PEIICHUHN
14 KonTtponbHas paboTa 1 1 ypaBHEHHH, J0Ka3aTeIIbCTBE
Ne7 TOX/IECTB, B 3aJja4ax Ha JAEJIHMOCTb,
[IpeobpasoBanue 6 9 B BHIYHCJICHUH 3HAYEHHIA
TEITBIX HEKOTOPBIX BBIPAKEHUH C TOMOIIBIO
BBIPKCHUI KaJbKYJISITOpa
Kontposnbnas pabota 1 1
No8
I'maBa VI. Cuctembl TUHEHHBIX 16 17 Onpenensrs, ABISETCS JIU Tapa
yYpaBHEHH qHCeN PeLICHUEM JIaHHOTO
YpaBHEHHSI C IBYMSI IEPEMEHHBIMHU.
15 Jluneninere S 6 Haxoaute myrem nepebopa 1esble
YpaBHEHHS C pELICHUS TMHEHHOTO YPaBHEHUSI C
JBYMS TIEPEMEHHBIMH JIBYMs iepeMeHHbIMU. CTPOUTH
U UX CHCTEMBI rpaduk ypaBHEHUS
16 Penrenne cucrem 10 10 Penrars rpaduueckum cocobom
JIMHENHBIX CHCTEMBI JINHEWHBIX YPABHEHUI C
ypaBHEHUIA JBYMsI IEpEMEHHBIMH. [IpUMeHSTH
KontponbHast padoTa 1 1 coco6 MOJACTAHOBKH M CIIOCO0
Ne9

CJIO’KEHUS IIPU PEILIEHUH CUCTEM
JIMHEWHBIX YPABHEHUH C ABYMsI
[IEpEMEHHBIMU. Pemars TeKCTOBBIE
3amauun. aTepnpernpoBaTth




pe3ynbTar.
[ToBTOpenue 9 15
[ToBTOpEeHUE 5 10
HToroBas KOHTpOJIbHASA paboTa 1 1
O06o06menue. Peseps 3 4
8 kimacc
I'naBa |. PaninonasbHbIC IpOOH 23 30 dopMmyIMpoBaThH OCHOBHOE
CBOWCTBO PallMOHATILHOMN IpodU 1

1 PanuonanbHble 5 5 INPUMEHSATH €r0 IS
ApoOM M UX CBOWCTBA npeoOpa3oBaHus APoOEH.

2 CymmMa u pa3HoCTh 6 8 BbInonHATE ciiokeHue, BBIMUTaHuUE,
npobei YMHOXXEHHE U JIeJIeHue ApooOeit, a
Konrponbnas pabora 1 1 TaKXe BO3BEJICHHE IPOOH B CTEIEHb.
Nel BBITTONHATE pa3nuyHbIe

3 IIpoussenenue u 10 15 npeoOpa3oBaHus PallMOHAIBHBIX
4acTHOE BBIPA)KEHUH, T0KAa3bIBATh
IlpO6€I71 TOXKJIeCTBa. 3HATH CBOICTBA
KonrpoinbHas paboTa 1 1 (YHKLMHU U YMETH CTPOUTH €€
Ne2 rpaduk.

I'naBa Il. KBanparusie kopHu 19 25 [TpuBoIUTE IpUMEpPHI
palMOHATIBHBIX U UPPALMOHATBHBIX

4 JleicTBUTENLHEIE 2 3 yrcen. Haxonutpb 3HaYeHUS
quciaa apuU(PMETHUECKUX KBaJPATHBIX

5 Apudmernuecknii S 6 KOPHEH, UCTIONB3Ys PH
KBa/J[paTHbIA KOPEHb HEOOXOIUMOCTHU KaIbKYISTOP.

6 CroiicTBa 3 4 BBIHOCHTE MHOXHTENH 33 3HAK
apu(METHIECKOTO KOpPHSI ¥ BHOCHTH MHOXHTEJb MOJT
KBaJIpaTHOT'O KOPHs 3HaK KopHs. Mcnons3oBaTh
Konrponbnas pabora 1 1 KBaJ[paTHbIC KOPHH IS BRIPAKEHUS
Ne3 NEPEMEHHBIX U3 TEOMETPUUECKUX U

7 [TpuMmeHeHne CBOMCTB 7 10 pusuueckux Gopmyn. CTpouTs
apu(pMETUIECKOTO rpaduk pyHKIUN U
KBaJIpaTHOr'O KOPpHA WIIIOCTPUPOBATh Ha rpaduke ee
KonrponbHas pabora 1 1 CBOMCTBA
Neq

I'nasa Ill. KBagpaTHble ypaBHEHHS 21 30 Pemarp kBagpaTHbIE ypaBHEHUS.
Haxonuth mogbopom KopHH

8 KsanparHoe 10 16 KBaJgpaTHOI'O0 YpaBHECHUS, UCIIOJIb3Ys
ypaBHEHHE U €Tr0 Teopemy Buera. MccnenoBarb
KOpHHU KBaJ[paTHbIC YPABHEHUS 110
KonTponbsHas padora 1 1 JUCKPUMHUHAHTY U KO3 unrenTam.
Ne5 Pemats n1poGHbIe panioHaIbHbIE

9 Jpobubie ypaBHEHHUS (HECIIOKHBIE). Permarh
panroHaIbHbIE 9 12 TEKCTOBBIE 3a]1a4H, UCIIOJIb3Ys

ypaBHEHHUS KBaJ[paTHBIC U JPOOHBIC YPaBHECHUSI.
KonTtponbnas pabota 1 1




Ne6
I'maBa IV. HepaBenctBa 20 24 ®opmyaMpoBaTh CBOMCTBA
YHCIIOBBIX HEPABEHCTB.
10 Hucrossie 8 9 Hcnonb30BaTh anmapar HEPaBEHCTB
HCpaBCHCTBA U JJ1s OLICHKHU IOT'PEIIHOCTU U
WX CBOWCTBa TOYHOCTH NpuOIMxeHus. Haxoaurs
nepeceyeHue U 00beAMHEHNE
KonTponsnas padora 1 1 MHOECTB, B YaCTHOCTHU YUCJIOBBIX
Ne7 IPOMEKYTKOB.
11 HepaBeHctBa ¢ ogHOM 10 13
NEPEMEHHOM U UX Pemate n1uHeliHbIE HEpABEHCTBA.
CUCTCMbI Pemars cucremsbl TMHEMHBIX
HEPaBEHCTB, B TOM YHCIIE TaKUX,
KonTponeshnas padora 1 1 KOTOPBIE 3aMCaHbl B BUJE IBOMHBIX
Neg HEPaBEHCTB
I'maBa V. CreneHs ¢ 1eiabIM 11 13 3HaTh onpe/eIeHNE U CBOMCTBA
MOKa3aTesIeM. DIIEMEHTbI CTETEHH C IEJIBIM MOKa3aTeJIeM.
CTaTUCTUKHA [IpuMeHsATH CBOMCTBA CTENEHHU C
LeJIbIM TIOKa3aTesieM pu
12 Crenens ¢ nenbM 6 8 BBIMIOJTHEHUH BBIUMCIICHHUHN U
[IOKa3aTCJICM U €€ npeoOpa3oBaHUM BBIPAKEHUH.
CBOWCTBA HMcrnosb30Bath 3aMCh YUCEN B
KontpoinpHas padoTa 1 1 CTaHJapTHOM BUJE JIJISl BBIPAXKECHUS
Ne9 ¥ COIIOCTABJICHUS Pa3MEPOB
00BEKTOB, IJTUTEILHOCTH MPOIIECCOB
B OKPY’KAIOIIEM MHUDE.
13 DNeMEHTHI 4 4 U3Bnekath MHPOPMAIUIO U3 TabIHUIL
CTaTUCTUKHA YaCTOT U OPraHU30BbIBATH
nH(pOpMaLKIO B BUJIE TaOIHII
4acTOT, CTPOUTh UHTEPBAJIbHBIN
psn. Micnonb30BaTh HaTJIsAIHOE
MPEACTABICHUE CTATUCTUYECKON
nH(pOpMalUU B BUJE CTOIOYATHIX U
KPYTOBBIX IMarpamm, MOJUTOHOB U
TUCTOTpaMM
[ToBTOpenue 8 14
[ToBTOpEeHUe n3y4eHHOTro B 7 3 4
KJ1acce(Hayalo roja)
[ToBTOpeHue M3ydeHHOTO B 8 4 9
KJ1acce
WroroBas koHTpoJsibHAs paboTa 1 1
Obobwenue, peseps 3 4
9 knacc
I'masa |. KBagpaTuanas GyHKIUsS 22 29 BerancnsaTs 3Ha4eHUs (PYHKINAHA,




1 DYHKIIUA U UX 5 7 3amanHon (popmynoit. OnuckIBaTh
CBOMCTBA CBOICTBA (PYHKIUI Ha OCHOBE UX

2 KBaapartuprii 4 5 rpau4IecKoro mpeICcTaBICHHS.
TpEXWIECH IToka3bIBaTh CXEMaTUUYECKU
KoHnTtposbHas padota 1 1 MOJIOXKEHNE HA KOOPIMHATHOM
Nel TUIOCKOCTH TpapuKOB (HyHKINH.

3 KBaaparnunas 8 11 CtpouTth rpaduk QYHKIIUH , yMETh
byHKIUS 1 YKa3bIBaTh KOOPAWHATHI BEPIIUHBI
ee rpaduk napaboJibl, € 0OCh CUMMETPUH,

4 Crenennas GyHKIHS. 3 4 HarpaBJIeHUE BeTBEH apaboibl.
Kopens n-oii crenenu N3o0paxkath cxemaTnuecku rpadux
Konrponbnas padora 1 1 (YHKLINU C YETHBIM U HEYETHBIM N.
No2 NmeTts nipeacraBiieHue o

HAaxO0KJICHUU KOpHEH N-O CTeneHu
C TIOMOIIBIO KAIbKYJSTOpa
['naBa Il. YpaBHenus u 14 20 Pemate OukBaspaTHBIC YpaBHEHUS.
HEPABEHCTBA C OJIHOM MEPEMEHHON Pemarb npoGHbBIE paliioOHABHBIE
YPaBHEHUS, CBOJIS UX K IIEJIBIM

S VYpaBHEHUs ¢ OTHOM 8 12 YPaBHEHUSAM C MOCIEAYIOIIEN
TNePEMEHHOM TIPOBEPKOii KOPHEIA.

6 Hepasenctsa ¢ ofHOM S 7 Pemrats HepaBeHCTBa BTOpOM
TNIePEeMEHHOM CTETICHH, UCIIOJIB3Ys TpaduuecKue
Konrposnbnas pabora 1 1 npenacTasieHus. Mcnoib30BaTh
Ne3 METOJI MHTEPBAJIOB MPH PEIECHUH

paIroHaIbHBIX HEPABEHCTB.
I'naBa Ill. YpaBuenus u 17 24 Crpouts rpaduku ypaBHEHUH C
HEPAaBEHCTBA C ABYMS JBYMsI IEPEMEHHBIMH B
IIEPEMEHHBIMU INPOCTEHIINX CITydasiX, KOrjia

rpauKoM sIBIsieTCs MpsMasi,

7 YpaBHEHHS C ABYMsI 10 16 napabosna, runepoosa, OKpPy>KHOCTb.
NNEPEMCHHBIMHA M UX Hcmonb3oBaths ux 11
CUCTEMBI rpauuecKoro pereHust CUCTeEM

YpaBHEHUH C ABYMS [IEPEMEHHBIMHU.

8 Hepasencrsa ¢ 1Byms 6 7 Pemrates crtocoO0OM MOACTaHOBKHA
IICPCMCHHBIMH H HX CHUCTEMBI JIByX YPAaBHEHHUH C IBYMs
CUCTEMBI IIEPEMEHHBIMH, B KOTOPBIX OJHO
KonrponbHas pabora 1 1 YpaBHEHUE NIEPBOM CTENEHH, a
Ne4 JpYroe — BTOPOii CTEHeHH.

PemraTte TeKCTOBEIC 3aa9H,
UCIIOJIb3YS B KAYECTBE
aredpanvecKkoil MoJIeJN CUCTEMY
YpaBHEHHH C IByMsI IEPEMEHHBIMU;
peliaTh COCTaBICHHYIO CUCTEMY,
MHTEPIPETUPOBATH PE3YNbTAT.
I'maBa IV. Apudmernueckas u 15 17 [IpumeHATh UHIIEKCHOE
reoMeTpHUeCcKasl Iporpeccun 0003HaueHHE IS YJICHOB
nocaegoBarenbHocTel. [IpuBoauTh

9 Apudmernueckas 7 8 HPUMEPBI 3a/IaHUS

1Iporpeccus nociyeaoBarenbHoCTeR popmyoit N-




KoHnTtponbhas padota 1 1 r'o WICHA U PEKYPPEHTHON
Ne5 dopmynoit. Bersonuts Gpopmyiisl N-
10 I'eomeTpuueckas 6 7 ro wieHa apuMeTruIecKoi
nporpeccust IIPOrPECCUU U T€OMETPUUECKON
KoHnTtposbHas padota 1 1 MIPOTPECCUH, CYMMBI TIEPBBIX N
Ne6 YJICHOB apu(METHUECKON 1
r€OMETPUYECKON MPOrpecCuid,
pelaTh 3aJa4u ¢ UCIOJIb30BAaHUEM
3TUX POPMYIL.
I'maBa V. DneMeHTHI 13 17 BremonauTh mepedop Beex
KOMOWHATOPUKH U TEOPUU BO3MOYKHBIX BApUAHTOB IS
BEPOATHOCTEN nepecyera 00ObEKTOB U
koMOuHanwmii. [I[puMeHsTh mpaBuIIO
11 OJIeMEHTHI 9 11 KOMOMHATOPHOI'O YMHOKEHHUS.
KOMOWHATOPHUKH Pacno3naBaThk 3aga4u Ha
BBIUMCJIEHHE YHCIIa IEPECTAaHOBOK,
12 HagannHbie cBemeHNS 3 5 pagMemeHHﬁ, coyeTa"uul u
TeOpHH IIPUMEHATH COOTBETCTBYIOLLIUE
BEPOATHOCTEH ¢dbopmyibl. Beruncnare yactory
KourposbHas padora 1 1 ciay4yaiiHoro coobiTus. OLeHuBaTh
Ne7 BEPOSTHOCTH CIYy4aiHOTO COOBITHUS C
IIOMOUIbIO YaCTOThI, YCTAHOBJIEHHOM
ONbITHBIM ITyTeM. Haxoauts
BEPOATHOCTb CIy4alfHOTO COOBITHS
Ha OCHOBE KJIACCUYECKOT0
OIpPE/IENIEHUSI BEPOATHOCTH.
[TpuBOANTE IPUMEPHI JOCTOBEPHBIX
¥ HEBO3MOJKHBIX COOBITUI
[ToBTOpEeHue 21 29
HToroBasi KOHTpoJIbHASA paboTa 2 2
Peszeps 3 4
AranacsaH JI.C. u ap. I'eomerpus 7-9 kiaaccol
Ne n/mt OcHoBHOE coaepkaHue Kon-Bo vacos XapakTepuCTUKa OCHOBHBIX BU/I0B
10 TEMam (2 u/uen) NEeATEIbHOCTH YYEHUKA
(Ha ypoBHE y4eOHBIX JeHCTBUIN)
7 Knace
I'masa 1 Hauanbubie 11 OOBACHSTH, YTO TAKOE OTPE3OK,
reoMeTpUUYecKre Jy4, YroJ, Kakue (Gpurypbl
CBEICHHUS Ha3bIBAIOTCS PaBHBIMH, Kak
CPaBHUBAIOTCS U U3MEPSIOTCA
OTPE3KHU U YIIbl, YTO TAKOE IPayC U
I1.1,2 [Ipsimast u otpesok. Jlyuu | 1 TpajlyCHAs Mepa yIIa, Kakoil yron
yroiu. Ha3bIBACTCAd IMPSAMBIM, TYIIBIM,
I1.3 CpaBHeHHE OTPE3KOB U 1 OCTpPBIM, PAa3BEPHYTHIM, YTO TaKOE
YTJIOB. CepellMHa OTpe3Ka U OUCCceKTpuca
I1.4,5 H3mepenne oTpe3KoB. 2 yIJ1a, KaKHe YTIIbl Ha3bIBAKOTCS
H3mepenue yriios. CMEXHBIMU U KaKH€ BEpTH-




I1.6 [TepnienaukynsipHbIE 1 KaJIbHBIMH; (HOPMYITHPOBATH U
IpsIMBIE. 00OCHOBBIBAaTh YTBEPXKIICHUS O
Pemrenue 3agau 1 CBOMCTBaX CMEXHBIX U
KonrponsHas padora Nel | 1 BEPTUKAIBHBIX YIJIOB; OOBSACHATD,
KaKHe MpsIMble Ha3bIBAIOTCS
NEPIEHIUKYISIPHBIMU; (popMy-
JIMPOBATh 1 00OCHOBBIBATh
YTBEPKIACHHUE O CBOMCTBE JIBYX
MPSMBIX, IEPIEHIUKYISPHBIX K
TpeThel; n300paxkaTh 1 pac-
MO03HABATh YKa3aHHbIE [TPOCTEHIIINE
(burypsl Ha YepTexax; pemaThb
3aJ]auu, CBA3aHHBIE C STUMHU
IpoCTEHIMMU (PUTypaMu
I'maBa 2. | TpeyroabHUKH 18 OObsACHATD, Kakast purypa
Ha3bIBACTCS TPEYTOJIBHIUKOM, YTO
TaKoe BEPILNHBI, CTOPOHBI, YIJIbI U
IT.1 IlepBslii mpu3HaK 3 IIEPUMETP TPEYrOJIbHUKA, KAKOU
paBeHCTBA PEYroOJbLHUKOB. TPEYroJIbHUK Ha3bIBACTCS
1.2 Menuansl, OuccekTpucsl | 3 PaBHOOEIPEHHBIM M KAKOH
Y BBICOTHI TPEYTOJIbHUKA. PaBHOCTOPOHHUM, KaKUe
I1.3 Bropoii u Tpetuii 3 TPEYTrOJILHUKH HA3bIBAFOTCS PABHBI-
MIPU3HAKHA PABEHCTBA MHU; U300pakaTh M Pacro3HaBaTh HA
TPEYTOJIbHUKOB. YyepTekax TPEYrOJbHUKU B UX
I1.4 3amaun Ha MOCTPOCHHE. 2 3JIEMEHTHI; (POPMYIMPOBATH
Pemrenue 3anau 2 TCOPEMBI O IPHU3HAKAX PABCHCTBA
KonrponsHas pabora Ne2 | 1 TPEYrOJbHUKOB; O0BSCHSTh, YTO

Ha3bIBAETCS MEPIEHIUKYIISPOM,
MIPOBEAEHHBIM U3 JAHHOU TOUKH K
JTAHHOH NpsAMOit; GOpMyIHPOBaTh
TEOpEMY O MEPIEHIUKYIISAPE K
MPSIMOM; OOBSACHATH, KaKue
OTPE3KH Ha3bIBAIOTCSI METMAHOM,
OMCCEKTPUCON B BEICOTOM
TpEeyrofibHUKa; (POpPMYITPOBATH
TEOPEMBI O CBOMCTBAX
PaBHOOEPEHHOTO TPEYTOJIbHHKA,
pelaTh 3aauu, CBA3aHHBIE C
MPU3HAKAMU PaBEHCTBA
TPEYTOJILHUKOB U CBONCTBAMU
paBHOOEIPEHHOT O TPEYTOJIbHUKA;
'bopmynupoBath orpeaeneHue
OKPYKHOCTH; OOBSCHSITh, YTO TAKOE
LIEHTP, PAaANYC, XOp/1a U TUAMETP
OKPY>KHOCTH; peliaTh pOoCTEHIIHe
3a/1auM Ha MOCTPOEHHE (TIOCTPOSHUE
yIJia, paBHOTO IaHHOMY, TIOCTPOEHHE
OUCCEKTPHCHI yTIIa, IOCTPOSHHE
NEPIEHIUKYIISIPHBIX MPSAMBIX,
IIOCTPOEHUE CEPENNHBI OTPE3Ka)




I'maBa 3.

[lapayuienbHble IpsMBbIE

13

IT.1

I1.2

[Ipusnaku
MapajuieIbHOCTH JABYX
MPSIMBIX.

Axcuoma
MapajyuiebHOCTU IBYX
MPSIMBIX.

Pemrenue 3agau
KonTponbnas padorta Ne3

@OopMyIHpOBATH OIIPEIAECIICHUE
HapasuieNIbHbIX IPSAMBIX; OOBSICHSTH
C TIOMOIIIbIO PUCYHKA, KAKUE YTJIBI,
00pa30BaHHbIC MIPH  [1€PECEUECHUU
JIBYX IIPSIMBIX CEKYILEH,
Ha3bIBAIOTCSl HAKPECT JIeXKAIUMH,
KaKH1e OJJHOCTOPOHHUMH U KaKue
COOTBETCTBEHHBIMHU; ()OPMYITUPOBATH
TEOPEMBIL, BHIPKAIOIINE TIPU3HAKU
HapayIeIbHOCTH JIBYX TPSMBIX;
OOBSICHSATD, YTO TAKOE AKCHOMBbI
reOMETPUH U KaKhe aKCUOMBI yXKe
HCII0JIb30BAJINCh PaHEE;
(bopMynUpOBaTh AKCHOMY
MapauIeIbHBIX MPSIMBIX U
BBIBOJIUTD CIIEACTBUS U3 HEE;
($opMynUpOBaTh TEOPEMBI O
CBOMCTBaX MapajyIeIbHbIX MPSIMBIX,
o0OpaTrHbIe TeOpeMaM O MIPU3HAKAX
HapaJIeIbHOCTHU, CBSI3aHHBIX C
HaKpecT JISKAIIUMH,
COOTBETCTBEHHBIMHU U
OJTHOCTOPOHHUMH YTJIaMH, B CBSI3U C
3TUM OOBSICHSTH, UTO TAKOE YCIIOBHE
Y 3aKIIIOYEHHE TEOPEMBI, KaKasi
TeopeMa Ha3bIBaeTcsi 00paTHOM 1o
OTHOWICHUIO K JAHHON TEOPEME;
(opMympoBaTh TEOPEMBI 00 yriax C
COOTBETCTBEHHO MapauIeIbHBIMU U
NIEPIICHANKYISIPHBIMUA CTOPOHAMH;
NPUBOJUTH IPUMEPHI
MCTOJIb30BaHMsI 3TOrO METO/Ia;
pelarth 3a/1a4y Ha BHIUKCIICHUE,
MIOCTPOEHHUE, CBS3aHHBIE C
HapaJuIeIbHBIMU PSIMBIMU

I'maBa 4

CooTHoIIeHHE MEXTY
CTOpPOHAMU U yIiIaMu
TPEYroibHUKA

20

IT.1

I1.2

Cymma yriioB
TPEyTOJIbHUKA.
CooTHoI1IEHHE MEKTY
CTOpPOHAMH U YTIaMH
TPEyroJIbHUKA.
KonTponbnas paborta N4

®dopMynupoBaTh TEOPEMY O CyMME
VIJIOB TPEYTOJIbHHKA U €€ CIIE/ICTBHE
0 BHEIIIHEM YTJIe TPEYroJIbHUKA,
MTPOBOTUTH KIIACCHU(UKAITIIO
TPEYTOJIBHUKOB I10 yriam; ¢pop-
MYJIHPOBATh TEOPEMY O
COOTHOILICHHSIX MEXTy CTOPOHAMU U
yriaamu TpeyrojibHHKa (IPSIMOE U
o0paTHOe YTBep)KIECHHUS ) U
CJIEJICTBUS U3 HEE, TEOPEMY O




I1.3 [IpsmoyronbHbIE 5 HEPABEHCTBE TPEYTOJIbHUKA;
TPEYrOJIbHUKHU. (bopMyIpOBaTH TEOPEMEI O
I1.4 [Toctpoenue 4 CBOMCTBAX MPSMOYTOJIbHBIX
TPEYTOJIbHUKA T10 TPEM TPEYTOJILHUKOB (IIPSIMOYTOJIHHBIH
3JIEMEHTaM. TPEyroJibHUK ¢ yriioMm 30°,
Pemenue 3anay. 3 MIPU3HAKU PABEHCTBA Mpsi-
Kontponbnas padora No5 | 1 MOYTOJIbHBIX TPEYTOJIbHHKOB),
(opMyIHPOBATH OMPEICTICHUS
paccTOsIHUS OT TOUKH JI0 IPSIMOIA,
paccTosIHUS MEXTy Ma-
paJIeNbHBIMU PSIMBIMU; PEIIaTh
3a/1ayv Ha BBIYUCIICHMUS,
JIOKa3aTeNIbCTBO M TOCTPOCHHE,
CBSI3aHHBIEC C COOTHOLICHUSIMU
MEX1y CTOPOHAMU U YIJIaMu
TPEYroJIbHUKA U PACCTOSTHUEM
MEXy MapajieIbHBIMU MPSIMbBIMH,
IPY HEOOXOIUMOCTH TTPOBOJIUTH
0 X0y PEeIICHUs
JIOTIOJTHUTENTBHBIE TOCTPOCHHUS,
COITOCTABJIATH ITOJTyYEHHBIN
pE3ybTar ¢ YCIOBUEM 3a/1a4H, B
3ajjayax Ha OCTPOEHUE
HCCIIEIOBATh BO3MOYKHBIE CITyUYau.
[ToBTOpEHME. 6
Pemenne 3anau
Pesepn 2
8 kaace
I'maBa 5 YeThlpexyroJbHUKN 14
IT.1 MHOTOYTrOJIbHUKHY. 2 OOBACHATB, YTO TAKOE JIOMaHasl,
I1.2 [Tapannenorpamm u 6 MHOTOYTOJIbHUK, €r0 BEPILIMHBI,
Tpamemnus. CMEXHBIE CTOPOHBI, AMarOHalH,
I1.3 [IpsimoyronbHUK, pOMO, 4 n300pakaTh M paclio3HaBaTh
KBajpar. MHOTOYTOJIbHUKY Ha YepTexnax;
Pemenne 3anau. 1 ITOKA3bIBATh MIEMEHTHI
KonTponbnas padora Nel |1 MHOTOYTOJIbHUKA, €r0 BHYTPEHHIOO

M BHEIIHIOK 00JIaCTH;
(bopMyapoBaTh OINpeeIeHue
BBIITYKJIOT'O MHOTOYT'OJIbHUKA;
n300paXkaTh U pacrio3HaBaTh
BBITYKJTBIE M HEBBITYKIIbIE MHO-
rOYTOJIbHUKH; (POPMYIUPOBATh U
JIOKa3bIBaTh YTBEP)KJICHUS O CyMMeE
YIJI0B BBIITYKJIOTO
MHOTOYT'OJIbHUKA U CYMME €r0
BHEIIIHUX YTJIOB; OOBSCHSATH, KaKUe
CTOPOHBI (BEPILIUHBI) Ye-
TBIPEXYTOJIbHUKA HAa3bIBAIOTCS
MIPOTUBOIIOJIOKHBIMU; (hopMy-
JMPOBATH ONPEACTICHUS
napajJiesiorpaMma, Tparneluuu, paB-




HOOEIPEHHOM U MPSMOYTOJILHOM
Tpaneuuii, IpsIMOyTrOJIbHUKA,
pomOa, KBaapaTa; U300pakaTh U
pacno3HaBaTh 3TU
YeTBIPEX YT OJIbHUKY;
(bOopMyIHPOBATh YTBEPKICHUS 00 UX
CBOMCTBAX U MPHU3HAKAX; PEIIATh
3a/1a4M Ha BBIYHCIICHUE,
JIOKA3aTeNIbCTBO U TIOCTPOCHHUE,
CBSI3aHHBIE C ATUMH BHIAMH
YeThIPEXYTOJIbHUKOB; OOBSICHSTD,
KaKHe JBE TOUKH HA3bIBAIOTCS
CHUMMETPUYHBIMU OTHOCHUTEIIBHO
IPSIMOM (TOUKH), B KAKOM CITy4ae
¢burypa Ha3pIBa€TCsl CUMMETPUYHON
OTHOCHUTEJIBHO MPSIMOM (TOYKH) U YTO
TaKoe Och (IIEHTP) CHMMETPHH
(GUTyphI; TPUBOAUTH IPUMEPHI
¢buryp, 0061a1ar0IKUX 0CEBOM
(IeHTpaIbHON ) CHMMETpPHEH, a
TaK>Ke IPUMEpBI OCEBOM U
LEHTPaTbHON CUMMETPUHU B
OKpY’Karolllel Hac 00CTaHOBKE.

I'maBa 6. | ITnomane 14

I1.1 [Tnomane 2 OOBACHSTD, KaK MPOU3BOIUTCS
MHOTOYTOJIbHUKA. U3MEpEeHHUE TUIOIA IeH MHO-

I1.2 IInomann 6 rOYI'OJIbHUKOB, KaKHE
napaiesiorpaMma, MHOTOYTOJIbHUKH Ha3bIBAIOTCS
TpeyroJbHUKA U PaBHOBEIUKUMU 1 KaKue
Tparenum. PaBHOCOCTABIICHHBIMH;

I1.3 Teopema IIudaropa. 3 (bopMyIHpOBaTh OCHOBHbIE
Pemenne 3amad. 2 CBOICTBA IIONIAJICH,
KonTponbnas pabora Ne2 | 1 dbopMynupoBaTh U TEOPEMY 00

OTHOILIEHUHM IIJIOLIAEN
TPEYTroJIbHUKOB, UMEIOIIHX MO
paBHOMY yTi1y; (hopMyIHpPOBaThH
teopemy IIudaropa u o6parHyto eif;
3HaKoMuUTCs ¢ popmyroit ['epoHa
JUTSL TUTOILA TN TPEYTOJIbHUKA; pelaTh
3aJ1a4M Ha BBIYMCIICHHE U
JIOKa3aTeJIbCTBO, CBA3AHHBIE C
dbopmynamu TIomanen u
teopemoii [Tugaropa
I'maBa 7 | IlogoOHBIE TPEYTrONBHUKU 19
I1.1 Omnpenenenue MOJOOHBIX | 2 OOBSICHSITH [IOHITHE
TPEYTOJIbHUKOB. TPOTOPIIHOHATIEHOCTH OTPE3KOB;
I1.2 ?p%ﬁgiﬁggggGm 5 (bopMyIHMpOBaTh ONpEeNCHUs
MOJJOOHBIX TPEYTOJIHHUKOB U KO-
KontpossHas padoraNe 3 | 1 o rumenTa noxobus;
(dhopMypoBaTh: 00 OTHOIIICHUN
I1.3 HpI/IMeHeHI/Ie HOJIO6I/IH K 7 Hﬂomaﬂef}[ HOI[06HBIX

JTIOKA3aTeIICTBY TEOPEM H
PEIICHHIO 3a/1aY.

TPEYroJabHUKOB, O MIPU3HAKAX




I1.4

CoOTHOIICHUS MEXIY
CTOPOHAMHU U yITIaMH
MPSIMOYTOJIBHOTO  TpPe-
YTOJIbHUKA.

Konrponsnas padora N4

MoA00Hs TPEYrOJIbHUKOB, O
CpPEIHEN JINHUM TPEYroJbHUKA, O
HIepeceyeHN MeIMaH TPEYTOJIbHUKA,
0 MPOTIOPIMOHATIBHBIX OTPE3Kax B
HPSIMOYTOJIEHOM TPEYTOJIbHUKE;
O0OBSACHSTH, YTO TAKOE METO/ ITOI00MS
B 33/1a4ax Ha MIOCTPOEHHE, 1
MPUBOJIUTH TPUMEPHI TPUMEHEHUS
3TOT0 METO/a; OOBSICHATH, KK
MOXHO HCIIOJIb30BaTh CBOMCTBA
MOJJOOHBIX TPEYTOJIbHUKOB B
U3MEpUTENBHBIX paboTax Ha
MECTHOCTH; OOBSCHSTh, KAK BBECTH
MOHATHE TIOI00US TSt
HPOU3BOJIBHBIX (DUTYD;
(bopMynrpoBaTh ONpeeIeHUE U
WLTIOCTPUPOBATH MOHSTHS CUHYCA,
KOCHHYCA M TAHT€HCA OCTPOTr'o yIia
NPSIMOYTOJIBHOTO TPEYTrOJIbHUKA,;
(bopMynHpOBaTH OCHOBHOE
TPUTOHOMETPUIECKOE TOXKAECTBO H
3HAYEHUsI CUHYCa, KOCUHYCA U TaH-
redca s yrios 30°, 45°, 60°;
pelarh 3a7a4yu, CBsI3aHHbIE C
110100M€M TPEYTOJIbHUKOB, JUISI
BBIYUCIICHUS 3HAYCHUN
TPUTOHOMETPUYECKHUX (PYHKLIMI
UCII0JIb30BaTh KOMITBIOTEPHBIE
IPOTPAMMBEI.

I'masa 8

OKpYy>KHOCTb

17

IT.1
I1.2
I1.3
I1.4

KacarenrHadg
OKPY>KHOCTH.
LlenTpansHble U
BITMCAHHBIE YTJIbI.

YertbIpe 3aMeyaTebHbIE
TOYKH TPEYTOJTLHUKA.
Bnucannas u
OTNMCAaHHAsI OKPY>KHOCTH.

Pemenne 3agau

KontposnbHas pabota Ne5

w B~

HccnenoBaTts B3auMHOE
PacCIOJIOKEHUE IPSIMOU U OKPYK-
HOCTH; (popMyITMpOBaTh
OIPEIETICHNE KAaCATENIbHOM K OKPYXK-
HOCTH; (OPMYITPOBATH TEOPEMBI: O
CBOMCTBE KacaTeIbHOM, O IIPU3HAKE
KacaTeJIbHOU, 00 OTpe3Kax Kaca-
TEJbHBIX, TPOBEAEHHBIX U3 OAHOMN
TOYKH; (HOpMYIHPOBATh NOHATHS
LEHTPAIBHOTO YIJIa ¥ TPayCHOM
MEpBI IyTH OKPYKHOCTH;
(hopMyIHpPOBaTH TEOPEMBI: O
BIIMCAaHHOM YIJIE, O
MIPOU3BEJICHUH OTPE3KOB
MIEPECEKAIOIUXCS XOPL;
(hopMyIHPOBATH TEOPEMBI,
CBSI3aHHBIE C 3aMeYaTeIbHBIMU
TOYKAMH TPEYTOJIbHUKA: O
OuccekTpuce yria U, Kak
CJIEJICTBUE, O TIEPECEUEHUU
OUCCEKTPUC TPEYTOJIBHUKA; O
CepeIMHHOM NEePHEeHIUKYJIsIpe K




OTPE3KY U, KaK CIEICTBUE, O
NepeCcCYCHUU CCPCANHHBIX
NEPIEHANKYIISPOB K CTOPOHAM
TPEYTOJIbHUKA; O [IEPECEUEHUH BBICOT
TPEeyroJibHUKa; (POPMYIMPOBATh
OIpENEIICHUS OKPYKHOCTEH,
BIIMCAaHHOW B MHOTOYT'OJIbHUK U
OIMCAHHOHN OKOJIO
MHOI'OYTOJIbHHKA; (hOPMYJIUPOBAThH
TEOpEMBI: 00 OKPYKHOCTH,
BIIMCAHHOM B TPEYTOJIbHUK; 00
OKPY>KHOCTH, OITUCAHHOU OKOJIO
TPEYTOJIbHUKA; O CBOMCTBE CTOPOH
OIIMCaHHOT'O YETBIPEXYTOJIbHUKA; O
CBOMCTBE YIVIOB BITUCAHHOT'O
YCTBIPCXYIOJIbHUKA, peIIaTh 3aJa4n
Ha BBIYMCIIEHHE, 1I0KA3aTENIbCTBO U
[IOCTPOCHUE, CBSI3aHHBIE C
OKPY’KHOCTBIO, BIIMCAHHBIMH U
OIMCAHHBIMU TPEYrOJILHUKAMHU H
YETHIPEX YTOIBHUKAMU; UCCIIEIOBATH
CBOICTBa KOH(UTYpaLHi,
CBSI3aHHBIX C OKPYXHOCTBIO, C
IIOMOILBIO KOMIIBIOTEPHBIX

IIPOrpaMM.

[ToBropenue. Pemenne 3agau - 4 4
Pezeps 24

9 kaace
I'maBa 9. | Bektopsl 84

IT.1 IlonsaTue BekTOpAa. 2 DopMyIIMpOBATh ONPENENIEHUS U

I1.2 CnosxeHne u BbIUMTaHNE 3 HIUTFOCTPHPOBATH [IOHATHS BEKTOPA,
BEKTOPOB. €ro JUIMHBI, KOJUIMHEAPHBIX 1

1.3 YMHOXCHHC BEKTOPA Ha | g pPaBHBIX BEKTOPOB; NMPUMEHSTh
meno. Lpimerierine BEKTOpPBI U JEUCTBUS HAJl HUMH IIPU
BEKTOPOB K PELICHUIO
3a71a4. peLIeHUH TeOMETPUYECKHX 3a/1au.

I'maBa 10. | MeTton koopauHar 10 4.

IT.1 Koopaunats! BexTopa. 2 OOBACHATH U WLTIOCTPHPOBATH

I1.2 [pocreiiime 3a1aun B 2 HIOHSTUSI IPSIMOYTOJIbHOM CHCTEMBbI
KOOp/MHATAX. KOOp/IMHAT, KOOPIMHAT TOYKU U

I1.3 YpaBHEHHS OKPY)KHOCTH U | 3 KOOPJIMHAT BEKTOPA; UCTIOIIb30BATh
IIPSIMOIA. IIPU peIeHUH 33a7a4 GOPMYJIBI
Pemenue 3anau. 2 KOOPJIMHAT CEPEeINHBI OTPE3Ka,
KonrponbHas padora Nel | 1 JUIMHBI BEKTOPA, PACCTOSIHUS MEXTY

JIBYMsI TOUKaMU, YpaBHEHUS
OKPYKHOCTH U NPSMOIA.

I'maBa 11. | CooTHOILIEHUE MEXKTY
CTOPOHAMH U yIJIaMU
TPEYroJbHUKA.
CkansipHO€E IPOU3BEIEHUE
BEKTOPOB. 11 4.

IL1 CuHyc, KOCHHYC, ‘ 3 ‘ DopmynupoBaTh U




I1.2

I1.3

TaHIeHC, KOTAHTCHC YTJIa.
COOTHOIICHHS MEXKITY
CTOPOHAMH U YTIIAMH
TPEyTroJIbHUKA.

CxaisapHoe
IIPOU3BEIICHUEC BEKTOPOB.

Pemenue 3amau

Konrtponsnas padora Ne2

WLTIOCTPUPOBATH ONPEETICHUS
CHHYCa, KOCUHYCa, TAHT€HCA U
KoTaHreHca yriyioB ot 0 1o 180°;
OCHOBHOE TPUTOHOMETPUYECKOE
TOXECTBO U (POPMYJIbI IPUBEICHUS;
(opMyIHpoBaTh TEOPEMBI CHHYCOB
U KOCUHYCOB, IPUMEHSATh UX NPU
PELICHUH TPEYTrOJIbHUKOB,;
OOBSICHATH, KAK UCTIOJIb3YHOTCS
TPUTOHOMETpUYECcKUe POpMYJIbI B
U3MEpUTENbHBIX PaboTax Ha
MECTHOCTH; (pOpMyITUpPOBATH
OIpEeJICJICHHS yTJIa MEXIy
BEKTOPaMU H CKAISPHOTO
IPOU3BEJCHUS BEKTOPOB; (HOpMYIy
CKaJISIpPHOTO IIPOM3BE/ICHUS Yepe3
KOOPJMHATBHl BEKTOPOB;
(OopMyIIMpOBaThH YTBEPHKIEHUE O
CBOICTBAaX CKaJISIPHOTO
IIPOM3BE/IEHHS]; CII0Ib30BaTh
CKaJISIPHOE MPOU3BEACHUE
BEKTOPOB IIPH PELICHUHU 3ajay.

I'naBa 12.

JlivHa OKPY>KHOCTH U
IIoUa/1b Kpyra.

12 4.

IT.1

I1.2

IIpaBunbHBIE
MHOT'OYT'OJIbHUKH.

JlmuHa OKpy)KHOCTH U
TUIOMIA/Ih KpyTa.

Pemenue 3agay.

KonTtponbHas pabora Ne3

dopMynUpoBaTh ONpEAEICHUE
IIPAaBUJILHOTO MHOT'OYTI'OJIbHUKA;
bopMyaHpOBaTh TEOPEMBI 00
OKPYKHOCTSIX, OIMCAHHOW OKOJIO
MPAaBUJILHOTO MHOTOYTOJIbHUKA 1
BITMCAHHOM B HET'O; MCITOJIL30BaTh
(bopMyIBI 1711 BEIUMCICHHS
IJIOIIAU IPABUIBHOTO
MHOT'OYI'OJIbHUKA, €70 CTOPOHBI U
paaunyca BIIMCAHHON OKPY>KHOCTH;
pelaTh 3a/1a4u Ha IOCTPOEHHE
MPaBUJIbHBIX MHOTOYT OJIbHUKOB;
OOBSCHATh TOHATUS JUIUHBI
OKPY)KHOCTH M IUIOIIAAN KpYyra;
UCTIONB30BaTh (DOPMYITBI st
BBIUMCIICHUS ITTUHBI OKPY>KHOCTH U
JUTMHBI JTyTH, TUIOIAIU Kpyra u
IIJIOIIAM KPYTOBOTO CEKTOPA

I'nmaBa 13

JBmxeHus

IT.1

I1.2

IlonsTre ABUXKEHUS.

IapaienbHbIl IEpEHOC U
IIOBOPOT.

Pemenue 3amau.

Konrponsnas pabora Ned

OOBACHATH, YTO TAKOE
0TOOpakeHHE TIOCKOCTH Ha ce0s 1
B KaKOM CJTy9ae OHO Ha3hIBaeTCS
JBHYKEHUEM IIJIOCKOCTH; OOBSICHSTS,
YTO TaKOE€ OCEBas CHMMETpUS,
HEHTPATHHASI CHMMETPHH,
MapaJuIeTbHBINA TIEPEHOC U TTOBOPOT;
00OCHOBBIBATH, YTO 3TH
0TOOpaKEHUS IIIOCKOCTH Ha ceOst




SABJIIFOTCSI ABHMXKCHUSMU, O6’BHCHHTI),
KaKOBa CBA3b MCKAY ABUKCHUSAMU
N HaJIOKCHUSIMH,
HIUTIOCTPUPOBATHL OCHOBHBIC BU/IbL
,I[BI/I}I(CHPlﬁ, B TOM 4YHMCJIC C
MOMOIIBIO KOMITBFOTCPHBIX

IPOTrpaMM.
I'maBa 14 | HauanbHble cBeeHUS
U3 CTEPEOMETPHUH. 8 u.
IT.1 MHOrorpaHHMKH. 4 OOBSICHATD, UTO TAKOE
I1.2 Tena v MOBEpXHOCTH 4 MHOTOTPaHHHK, €T0 IpaHu, peopa,

BpalllCHHsL.

BEPILMHBI, JMAaroHaJM, Kakol
MHOIOIPaHHUK Ha3bIBACTCS
BBIITYKJIBIM, YTO TaKO€ N-yroibHas
npu3Ma, €€ OCHOBaHMsI, OOKOBbIE
rpaHu u OOKOBbIE pEOpa, Kakas
Ipu3Ma Ha3bIBaeTCsl MPSIMOM U
Kakasi HaKJIOHHOM, U4TO TaKoe
BBICOTA MPU3MBI, Kakasi Ipu3Ma
Ha3bIBACTCS MapaJUICICTAIEIOM 1
KaKoM napaJiiesnenues
Ha3bIBACTCS PSMOYTOJILHBIM;
(bopMynHupoBaTh YTBEPIKICHUS O
CBOMCTBE JJMarOHaJIeH
napajJiesienunea u o KBajapare
JaroHAaJIH MPSIMOYTOJIHHOTO
napajienenuiesa; OObsICHATh, 4TO
Takoe 00hEM MHOTOTPaHHHUKA,
dopmynupoBats (hopmyiry o0bEMa
IPSIMOYTOJIEHOTO
napaJuleNnenuiesia; o0bsICHATD,
KaKOil MHOTOTPaHHUK HA3bIBACTCS
IMPaMUI0H, YTO TaKOe OCHOBAHHME,
BepIITHA, OOKOBBIE TPaHH,
OoKoBBIE pEOpa 1 BBICOTA
MIPaMUJIBI, KaKast MpaMuIa
Ha3bIBACTCs MPABUIIBHOM, YTO TaKoe
arrohema paBUITEHOM MTUPaAMUJIBI,
NPUBOIUTH (hOpMyTy 00bEMa
MIMpaMUJIbl; OOBSCHATH, KAKOE TEJI0
HAa3bIBACTCS LIMJIMHIPOM, YTO TaKOE
€ro 0Ch, BBICOTA, OCHOBAHHS,
panuyc, 00KOBasi MOBEPXHOCTb,
obpazyromue, pa3BépTKa OOKOBOM
MOBEPXHOCTH, KaKUMH (pOpMyJIaMU
BBIPKAIOTCSI 00BEM U TIIOMIATH
OOKOBOI MOBEPXHOCTH LIMIIUHPA,;
OOBSICHATD, KAKOE TEJIO HA3BIBACTCS
KOHYCOM, YTO TaKO€ €ro 0cb, BBICOTA,
OCHOBaHHE, 00OKOBasi TOBEPXHOCT,
oOpa3yroue, pa3BEpTka OOKOBOIM
TIOBEPXHOCTH, KAKUMH (hOPMYIIaMU




BBIPAXKAIOTCS 00BEM KOHYyCa U
TI0Iaab OOKOBOI MOBEPXHOCTH;
OOBSICHATB, KaKast IOBEPXHOCTh
HazbIBaeTcs cepoi ¥ Kakoe Teo
Ha3bIBACTCS IIIAPOM, YTO TAKOE
paauyc u auaMeTp cdepsl (mapa),
KakuMH (OPMYJIaMH BBIPAKAIOTCS
00BEM I1apa U MII0maas chepsr,
n300pakaTh M pacro3HaBaTh Ha
PHCYHKAX IPU3MY,
napajuieenuIe ], IMpamMuIy, Iu-
JIMHJP, KOHYC, 1ap.

006 akcroMax TUIAHUMETPUH. 2 Y.

[ToBTOpenue. Pemenue 3anaq 9 .
Peseps 24




