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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
JAucuumimnaa «Aaredpa»
PAIITMOHAJIBHBIE UM CJIA

BbINYCKHUK HAYYUTCS:

1) noHUMAaTh 0OCOOCHHOCTH JIECATUYHON CUCTEMbI CYHCIICHUS,

2) BI1aIeTh TIOHATHUSIMH, CBSI3aHHBIMH C JISTIMMOCTBIO HATYPaJIbHBIX YHCEI;

3) BBIpaXATh 4YHCIA B OSKBUBAICHTHHIX (OpMax, BbIOMpas Hauboyiee MOAXO/IIYI0 B
3aBHCUMOCTH OT KOHKPETHOM CUTYaIlHH;

4) cpaBHMBATbh U YIOPSI0YUBATH PAMOHAIBHBIC YHCIIA;

5) BBINOJHSTH BBIYHUCICHUS C PAMOHAIBHBIMUA YHCIIAMH, COYETasi YCTHBIC U MHUCHMEHHBIC TPHEMBI
BBIYHCIICHUH, IPUMEHSATH KaIbKYISATOD;

6) uCrmoIB30BaTh MOHATHS U YMEHUS, CBSI3aHHBIC C MPOIOPIIMOHAIBHOCTBIO BEJIHYHMH, MPOICHTAMH
B XOJI¢ PELICHUs] MaTeMaTHUECKHX 3a/ad M 33a7a4 U3 CMEKHBIX IPEIMETOB, BHIIOIHATH HECIOXKHBIC
NPaKTHYECKHE PACUETHI.

BbINMyCKHHUK MOJTYYUT BO3MOKHOCTh:

7) MO3HAKOMHTHCS C TIO3UIIMOHHBIMU CUCTEMAaMU CUUCIICHHS C OCHOBAHUSIMHU, OTJIMYHBIME OT 10;

8) yriyOuTh 1 pa3BHUTh NPEICTABICHUS O HATYPAIbHBIX YUCIAX U CBOHCTBAX JEITHMMOCTH;

9) Hay4uTBhCS WCIOJB30BATh MPHUEMBI, PALUOHATUIUPYIOUIME BBIUYUCICHUS, MPUOOPECTH
NPUBBIYKY KOHTPOJIMPOBATh BBIYHUCIICHHS, BBIOMPAst MOAXOSIINHA JIs1 CUTYyalluu crioco0.

JIEMCTBUTEJILHBIE UK CJIA
BbInycKHUK HAYyYHTCS:
1) ucnonb30BaTh HAYAIbHBIC MTPEACTABICHHS O MHOKECTBE ICHCTBUTEIBHBIX YHCET;
2) BJIAACTD IMOHATHUEM KBAaAPAaTHOT'O KOPHS, IPUMEHATH €0 B BBIYUCIICHUSAX.
BbINyCKHUK MOJYYHT BO3MOKHOCTh:
3) pa3BUTH MPEICTABICHUE O YKCIIE U YUCIOBBIX CHCTEMAX OT HATYPAIbHBIX 10 I€HCTBUTEIbHBIX
YHCell; O POJU BBIYUCIICHUN B YETIOBEUECKON MPAKTUKE;
4) pa3BUTh U YIIIyOUTh 3HAHUS O ACCATUYHON 3aMUCH ACHCTBUTEIBHBIX YUCEN (IEPUOIMUCCKUEH
HETIePUOINYECKHUE IPOOH).

N3MEPEHNA, ITPUBJIMDKEHNM A, OLIEHKN
BbpInyCcKHUK Hay4uTCH:
1) ucmonb3oBaTh B XOA€ PEIICHHS 3a7ay dJIEMCHTAPHbIC MPEICTABICHHS, CBSI3aHHBIC C
NpUOIMKEHHBIMHU 3HAUEHUSIMU BEJTHYMH.
BBINYCKHUK MOJTYYUT BO3MOKHOCTD:
2) TIOHATHh, YTO YHCJOBBIC JaHHBIC, KOTOpPBHIC WCIIOIB3YIOTCS JUIS XapaKTePHCTHKH OOBEKTOB
OKPY)KAIOILIETO MHUpa, SBISAIOTCA MNPEUMYIIECTBEHHO MPUOMIKEHHBIMU, YTO 10  3aMUCH
NpUOMKEHHBIX 3HAUEHUM, coJlepKaluxcs B MH(POPMAIMOHHBIX MCTOYHUKAX, MOKHO CYIUTh O
MOTPEIIHOCTH MPUOIMKEHHUS,
3) MOHITh, YTO TOTPEIIHOCTh pe3yjbTaTa BBIYMCICHUH JOJDKHA OBITH COM3MEpUMA C
MIOTPELIHOCTBIO0 UCXOHBIX JaHHBIX.

AJITEBPAMYECKUE BbIPAXKEHU A
BbInyCKHUK HAy4YUTCS:
1) BmaseTh MOHATHUSAMH TOXJIECTBO», «TOKACCTBEHHOE MPeoOpa3oBaHUey, peliaTh 3a/1a4u,
cojiepkalie OyKBeHHBIE JaHHBIE; paboTaTh ¢ (OpMyIaMu;



2) BBIMOJIHATH IPe0OPa30BaHUs BBIPAKEHUI, COACPIKAIINUX CTCIICHH C IIETBIMHU MOKA3aTEISIMUA U
KBaJpaTHbIC KOPHHU;

3) BBIMOJIHATH TOX/IECTBEHHBIC MTPE0OPA30BAHUS PAIIMOHATIBHBIX BBIPAKCHUI Ha OCHOBE MPABHUII
JeHCTBHUI HaJl MHOTOWICHAMH U aJireOpandyeckKuMH Ipo0siMu;

4) BBIMOJHATH Pa3JI0KEHUE MHOTOUYJICHOB HA MHOYKUTEIIH.

BbInyCKHUK MOJYYUT BO3MOKHOCTh:

5) Hay4HThCS BBIMOJHIATH MHOTOIIATOBBIC MIPEOOPA30BAHUS PAIIHOHAIBHBIX BBIPAKCHUH,
MIPUMEHSIS IUPOKU HabOp croco00B U MPUEMOB;

6) IpUMEHATh TOXKICCTBCHHBIC MPEOOpPA30BaHUsI U PELICHUS 3a/1a4 U3 Pa3IMYHBIX Pa3zesioB
Kypca (HampuMmep, JUIsl HaXOXKICHHsI HanOOJIbIIET0/HAUMEHBIIETO 3HAYEHUS BHIPAKEHUS).

YPABHEHUA
BbinmyckHUK HayuHTCS:
1) pemiate OCHOBHBIC BHbI PAllMOHAIBHBIX YPABHCHHUI C ONHOI IMEPEMEHHOM, CHCTEMBbI IBYX
YpaBHEHUH € ABYMS IEPEMEHHBIMU;
2) IOHUMATh YPaBHEHHE KaK BOXHEHIIIYI0O MaTEMaTHUECKYIO MOJICIb JIJIsl ONUCAHMS M U3YUCHHUS
pa3HO0Opa3HBIX PeaTbHBIX CUTYAIH, PEIIaTh TEKCTOBBIE 3a/1a41 AJITeOpanyecKiM METOAOM;
3) npuMeHTh TpaduyecKue NpeACTaBICHUS JUIS UCCICAOBAHHS ypaBHEHHIA, UCCICIOBAHUS U
peLIeHHsI CUCTEM YPaBHEHMH C IByMsl IEPEMEHHbBIMH.
BbINyCKHUK MOJTY4YUT BO3MOKHOCTb:
4) oBnaeTh CICIHATbHBIMU MPUEMaMH PEIICHHUs YPAaBHCHUH M CHCTEM YpaBHCHUIl,; YBEPEHHO
IIPUMEHSATH annapar ypaBHEHUH JUIs pelieHus] pa3HOOOpa3HbIX 33aJau U3 MaTeMaTUKH, CMEKHBIX
IIPEIMETOB, IPAKTUKH;
5) npumeHATh rpaduuecKue MPeICTaBICHUS IS UCCIICA0BAHHS YPABHEHUIl, CHCTEM YpaBHCHHIA,
coJiepKaux OyKBEeHHbIE KOO(PPUIIUECHTHI.

HEPABEHCTBA
BbinmyckHUK HayuuTCs:
1) moOHMMATH M MIPUMEHSTH TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOLICHHEM
HEPABEHCTBA, CBOMCTBA YNCIIOBBIX HEPABEHCTB;
2) peuiaTh JHUHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHON M UX CHUCTEMBI; peliaTh KBaJpaTHbIC
HEPaBEHCTBA C ONOPOH Ha rpa)uuecKue NpeICTaBICHuUs;
3) mpHMEHATH amnmapar HEPaBEHCTB JUIS PEIICHUS 3a/ad W3 Pa3IMYHBIX Pa3lelioB Kypca.
BbInycKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH:
4) pa3HOOOpa3HbIM TNpHEMAM JOKa3aTeIbCTBA HEPABEHCTB, YBEPEHHO NPUMEHSTH armapar
HEpAaBEHCTB JJISl pPEIIEHUs Pa3HOOOpa3HBIX MaTeMAaTUYECKUX 3aJad M 3aJad U3 CMEXKHBIX
IIPEIMETOB, IPAKTUKH;
5) npuMeHATh TpaduyecKue TPEACTaBICHHUS JJIsl WCCIEJOBAaHHS HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJIepKalIuX OyKBEeHHbIE KO (OULIUEHTHI.

OCHOBHBIE ITOHATHUA. YNCJIOBBIE ®YHKIINN
BbInyCKHUK HAY4YUTCH:
1) moHMMaTh M MCHIONB30BaTh (DYHKIMOHAIBHBIC MOHATUS U SI3BIK (TCPMHHBI, CHMBOJIUYECKHE
0003HAYCHHUS);
2) cTpouTh rpaMKH IEMEHTapHBIX (YHKIUI; UCCIEI0BAaTh CBOWCTBA YHCIOBBIX (DYHKIUH Ha
OCHOBE M3yU€HHUsI TOBEICHUS UX Tpa(UKOB;
3) noHUMaTh QYHKIHIO KaK BAKHEHIITYI0 MATEMATUYECKYIO MOJIENb IS OMUCAHUS TPOIECCOB U
ABJICHUM OKpPYXKAIOLIEro MHUpPA, MPUMEHITh (YHKIMOHAIBHBIA S3bIK JUISI ONMCAaHUS H
UCCIIEIOBaHMSI 3aBUCUMOCTEN MeXy (PU3MUECKUMH BETMUMHAMU.



BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCSI:

4) TpPOBOJWTH HUCCICIOBAHMS, CBS3aHHBIC C H3YUYCHHUEM CBOWCTB (YHKIMH, B TOM YHCIE C
WCIOJIb30BAHUEM KOMITBIOTEPA; HA OCHOBE TpaUKOB HM3YYCHHBIX (YHKIUH CTpOUTH Oosee
CIIOHBIE TpaduKu (KyCOYHO-3aJaHHbIC, C «BBIKOJIOTHIMU)» TOYKAMH U T. II.);

5) ucnonp30BaTh (YHKIMOHAIBHBIC TPEACTABICHUS W CBOWCTBA (GYHKIMH [UIsS PEHICHUSA
MaTeMaTHYECKUX 3a/1a4 U3 PA3IUYHBIX Pa3/IesioB Kypca.

YHMCJIOBBIE ITOCJIEJOBATEJIBHOCTU
BbInyCKHHUK HAYYUTCS:
1) moHUMATh M UCIOJIB30BATh SI3BIK IMOCIICAOBATEILHOCTEH (TEPMHUHBI, CHUMBOJIMYCCKUEC
0003HaueHHUs ),
2) IpUMEHATh (POPMYIIbI, CBS3aHHBIE C apU(DMETHYECKON U F€OMETPUUYCCKON MPOTPECCUSIMHU,
anmnapar, cOpMHPOBAHHBIA MIPU U3YYEHUH JIPYIHX Pa3/eoB Kypca, K pEelIeHUI0 3aady, B TOM
quciie ¢ KOHTEKCTOM U3 PEeaIbHOM KU3HH.
BbINyCKHUK IOJY4YHT BO3MOKHOCTh HAYUYUTHCS:
3) pemiath KOMOMHUPOBAHHBIC 3a/1a4M C IPUMEHEHHEM (OPMYJI N-T'O WICHA U CYyMMbI IIEPBBIX N
YJICHOB apu(METHYECKOW M T'€OMETPHUYECKOW MpPOTpeccHil, MpHMEHsSs IMPH STOM armapar
yYpaBHEHMI U HEPABEHCTB,;
4) noHuMaTh apUPMETUYECKYI0 M T€OMETPUYECKYIO MPOrPECCHU KakK (PYHKIUU HATYPabHOTO
apryMeHTa; CBSA3bIBaTh ApU(PMETUUYECKYIO IPOTPECCUIO C JIMHEHHBIM POCTOM, T€OMETPUUYECKYIO
— C OKCIOHEHINAIILHBIM POCTOM.

OIIMCATEJIbHAS CTATUCTUKA
BbInycKHUK Hay4YHMTCH HCIIOJIB30BaTh IPOCTEHIINE CHOCOObI MPEACTAaBICHUS M aHaiu3a
CTaTUCTUYECKUX JAHHBIX.
BbInycKHUK MOJIY4YUT BO3MOKHOCTH IIPUOOPECTH MEPBOHAYATIbHBIA ONBIT OpraHU3aiuu coopa
JAHHBIX TIpU TPOBEICHMM ONPOCa OOIIECTBEHHOTO MHEHHs, OCYILECTBJIATh HUX aHaus3,
MPEJCTABIATH Pe3yabTAaThl ONPOCa B BUJIE TAOIHULIBI, AUArPAMMBI.

CJIVYAMHBIE COBBITUS Y BEPOSITHOCTbD
BhInyCKHUK HAy4YMTCH HAaxOJWUTh OTHOCUTEIBHYIO YaCTOTy M BEPOSATHOCTh CIIY4allHOTO
CcOOBITHS.
BhInyCKHUK  MOJYYMT BO3MOKHOCTH TPUOOPECTH  OMBIT TMPOBEACHUS  CIyYalHBIX
AKCIIEPUMEHTOB, B TOM YHUCJIE€ C IIOMOIIHI0 KOMITBIOTEPHOTO MOICTIMPOBAHUS, MHTEPIIPETALIMH UX
pe3yiabTaTOB.

KOMBHMUHATOPUKA

BbInycKHUK HAYYHTCS peliaTh KOMOMHATOPHBIC 331a4M Ha HAXOXKICHHUE YUCIIa 00ObEKTOB MU
KOMOWHAIINH.
BpInyCKHUK NOJYYHUT BO3MOKHOCTb HAYUYUTHCSI HEKOTOPBIM CHEIUATbHBIM MPUEMAM pELICHUS
KOMOWHATOPHBIX 3a71a4.

Jucuunimmna «I'eomerpus»

HATJIAJHAA TEOMETPUA
BbInyCKHUK Hay4uTCH:
1) pacmo3HaBaTh Ha YepTEKaX, PUCYHKAX, MOJCISIX M B OKPYXKAIOIIEM MHUpE IJIOCKUE U
MIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPBI;



2) pacrio3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJILHOTO Mapauie/euIeia, IPaBUIbHON UPaMU/IBI,
WIAHPA U KOHYCAa;

3) onpeensTh MO JMHEHHBIM pa3MepaM pa3BEPTKU (GUTYPHI JIMHEHHBIC pa3Mepbl CaMOil (GUTyPbI
1 Hao0OpoT;

4) BBIYUCIATH 00BEM MIPSIMOYTOJIBHOTO MapasuIeIIeUIIe/Ia.

BbINyCKHUK MOJYYHT BO3MOKHOCTh:

5) BBIYUCIATH OOBEMBI IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (DUTYP, COCTABICHHBIX M3
MPSIMOYTOJIBHBIX TapaJIJICIICITHIICIIOB;

6) yriyOuTh U pa3BUTh MPEICTABICHHS O POCTPAHCTBEHHBIX TEOMETPUUYCCKUX (DUTYpaX;

7) IPUMEHSITh MOHATHE Pa3BEPTKHU IS BHIOIHEHHSI IPAKTHYSCKUX PACYETOB.

I'EOMETPUYECKUE O®UT'YPHBI
BorinyckHUK HAy4YuTCH:
1) monb30BaThCS SI3BIKOM T€OMETPHUHU I ONMHCAHHS IMPEIMETOB OKPYKAIOIIEr0 MHUpa U HX
B3aMMHOI0 PACIIOIOXKECHHS;
2) pacro3HaBaTh W HM300paXkaTh Ha 4YepTe)kaX M PHUCYHKAX TeoMeTpUYecKue (GUTYpbl U HX
KOH(UTypanuu;
3) HaXOAUTh 3HAYEHUS JUIHH JTHUHEHHBIX 3JIEMEHTOB (DUTYp M MX OTHOILICHHUS, FPAJYCHYIO MEpy
yrioB ot 0 mo 180°, mpumMeHss ompeaeneHusi, CBONCTBA U MPU3HAKK (DUTYP U HX DIEMEHTOB,
OoTHOIIeHUs (uryp (paBeHCTBO, 0100KEe, CAMMETPHUH, IOBOPOT, MapaJUICIbHBIN IEPEHOC);
4) omepupoBaTh C HAYaIbHBIMH MOHATHSIMH TPUTOHOMETPHH W BBIMOJHATH 3JIEMEHTApHBIC
orepary HaJ GyHKIMSIMHA YTJIOB;
5) pemaTh 3a7aun Ha JI0Ka3aTeIbCTBO, ONMMUPAsICh HA U3yYCHHBIC CBOWCTBA (DUT'YP U OTHOIICHHIA
MEXy HUMU U MIPUMEHSSI U3YUEH HbIE METO/IbI I0Ka3aTEIbCTB;
6) pemiaTh HECIOKHBIE 337a4K Ha MOCTPOCHHUE, MPUMEHSISI OCHOBHBIC aJTOPHTMbI IIOCTPOCHHUS C
MTOMOIIBIO UPKYJIA U JTUHEUKHU;
7) pemiath NPOCTEHINNE MITAHUMETPUIECKUE 3a1a4H B TPOCTPAHCTBE.
BbInyCKHUK MOJTYYHT BO3MOKHOCTD:
8) oBiameTh METOJAAMH PEHICHHS 3a7ad Ha BBIYUCICHHS W J0Ka3aTebCTBA: METOJOM OT
MPOTHUBHOTO, METOJIOM TOJ00MS, METOJIOM Tepedopa BapHaHTOB M METOJIOM T'€OMETPUUYECKUX
MECT TOYEK;
9) npuoOpecTH OMBIT MPUMEHEHHSI aIreOPandecKoro ¥ TPUTOHOMETPHUYECKOTO anmapaTa u uiaei
JBUKEHUS NIPU PEIICHUH T€OMETPUUECKUX 3a/a4;
10) oBnameTh TPAIMIIMOHHON CXEMOM pEIICHUs 3aJad Ha MOCTPOCHHE C MOMOIIBIO IUPKYIS U
JIMHEWKU: aHaJIN3, TOCTPOCHUE, I0KA3aTENbCTBO U UCCIEAOBAHUE;
11) mayuuThCs pemiaTh 3aJadyd Ha TOCTPOCHHE METOAOM TEOMETPUYECKOrO MECTa TOYCK M
METOIOM MMOA00HS;
12) mpuoOpecTH ONBIT HUCCICIAOBAHHUS CBOWCTB IUIAHUMETPHUECKUX (QHUTYP C TOMOIIBIO
KOMITBIOTEPHBIX TPOrPAMM;
13) nmpuroOpecT OMBIT BBIMOJIHEHUS MPOEKTOB 0 TeMaM: «I eoMeTprudeckue mpeoOpa3oBaHus Ha
IockocTuy, «IlocTpoeHue oTpe3koB 1o hopmyey.

N3MEPEHUE '’EOMETPUYECKHUX BEJIMYNH
BbpInyCKHUK Hay4uTCH:
1) ucnonp30BaTh CBOWCTBA M3MEPEHMs JUIMH, IUIOIIAJACH M YIJIOB IpPU pEHICHHH 3a1ad Ha
HaxO0KJICHUE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI YT OKPYKHOCTH, TPaJyCHON MEpbI

yria



2) BBIYUCIATH JUIMHBI JIMHEWHBIX JJIEMEHTOB (PUIYp M MX YIJIbI, UCIOJIB3YS (DOPMYJIBI JUTHHBI
OKPY>KHOCTH M JUTUHBI IYTU OKPYXKHOCTH, (POPMYJIbI TUTOIAAEH Uryp;

3) BBIYMCIIATH IUIOMIAIH TPEYTrOJIbHUKOB, MPSIMOYTOJbHHUKOB, MapajlieiorpaMMOB, Tpamleiui,
KpPYT'OB U CEKTOPOB;

4) BBIYUCIIATD JUIMHY OKPYXXHOCTH, [UIMHY JYT'H OKPYKHOCTH;

5) pemath 3a7a4n Ha JI0KA3aTENILCTBO C UCTIOIB30BaHUEM (DOPMYII JITMHBI OKPYKHOCTH U JUTHHBI
JyTH OKPY>KHOCTH, (hopmy miiomaaeit puryp;

6) pemaTh MpaKTHYECKUE 3a/1a4d, CBSI3aHHBIC C HAXOXKICHUEM I€OMETPUYCCKUX BEIUYUH
(ucromnp3yst MPH HEOOXOAUMOCTHU CIPABOYHHUKH U TEXHUUECKUE CPEIICTBA).

BbInyCKHUK IOJIyYUT BO3MOKHOCTD:

7) BBIMHCIATH IUIOMIAAM (UTYp, COCTABICHHBIX U3 JIByX WIH 0oJiee MPSIMOYrOJIbHUKOB,
IapajuiesIorpaMMOB, TPEYTOJIBHUKOB, KPyra U CEKTOpa;

8) BBIYMCIIATH IUIOMIAM MHOTOYTOJIbHUKOB, UCIIOJIb3Ysl OTHOIICHHS PAaBHOBEIUKOCTH H
PaBHOCOCTaBJIECHHOCTH;

9) npuoOpecTH OMBIT MPUMEHEHHS aNreOpPandecKoro U TPUTOHOMETPHUYECKOTO arapara U He
JBUKEHUS MPU PEILICHUH 33/1a4 Ha BBIYUCIICHUE IJI0IAeH MHOTOYTOJIbHUKOB.

KOOPJIMHATEI
BbInyCKHUK HAay4YuTCH:
1) BBIYMCIIATH AJIMHY OTPE3Ka 110 KOOPMHATAM €r0 KOHIIOB; BBIYUCIISTh KOOPIUHATBI CEPEAUHBI
OTpEe3Ka,
2) UCIIOJIB30BATh KOOPAMHATHBII METO/I [UIsl U3y4YEHHSI CBOMCTB HPSIMbIX U OKPYKHOCTEH.
BBINYCKHUK MOJTYYHT BO3MOKHOCTD:
3) OBJIAIETh KOOPJAMHATHBIM METOIOM PEIICHUA 3a/1a4 HAa BEIYUCIICHUE U I0KA3aTEIbCTBO;
4) mproOPECTH OIBIT UCTIOIH30BAHMUS KOMITBIOTEPHBIX MPOrPAMM JJIsl aHAIN3a YaCTHBIX CITy4acB
B3aMMHOTI'0 PACIOJIOKEHUS OKPYKHOCTEH U MPSAMBIX;
5) mpuoOpecTH OMBIT BBIMOIHEHUS] MPOCKTOB Ha TeMy «lIpuMeHeHHe KOOPAWHATHOTO METO/a
IIpU PELICHUH 3a/1a4 Ha BBIYUCIIEHUE U JOKA3aTEIbCTBOY.

BEKTOPbI
BbInyCKHUK HAy4YHUTCH:
1) omepupoBaTh C BEKTOpPaMH: HAaXOJMTh CYMMY M pPa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOIUTh BEKTOP, PaBHBII IPOU3BEACHUIO 3aJaHHOI0 BEKTOPA Ha YHCIIO;
2) HaXOIUTh JUIS BEKTOPOB, 3aJIaHHBIX KOOPJMHATAMU: JUIMHY BEKTOPA, KOOPIMHATHI CYMMBbI U
pa3HOCTH JBYX M 0oJiee BEKTOPOB, KOOPJIMHATHI MPOU3BEICHHUS BEKTOpa Ha YHMCIO, MPUMEHSA
IIPU HEOOXOIMMOCTH COYeTATENbHbIH, EPEMECTUTENIbHBIN U paclpeleIUTEeNbHbIN 3aKOHBI;
3) BBIYMCIATH CKAISPHOE NPOU3BEIACHUE BEKTOPOB, HAXOIHMTh YTOJ MEXKAY BEKTOPaMH,
YCTaHaBIUBATh NEPIEHIUKYIISIPHOCTD NPSMBIX.
BBINYCKHUK MOJYYHT BO3MOKHOCTD:
4) oBJaIeTh BEKTOPHBIM METOIOM JIJISl PELICHUS 3a/1a4 Ha BHIYMCIICHHUE U J0KA3aTeIbCTRO;
5) npuoOpecTH OMBIT BBHITOJHEHUS MPOEKTOB HA TeMy «[IpMMeHeHHe BEKTOPHOTO METOJa MpH
pELICHUY 3a]]a4 Ha BBIYUCIICHUE U J10KA3aTEIbCTBOY.



COJEPKAHUE YYEBHOI'O ITPEIMETA
Jucuuminna «Aaredpa»
APUOMETUKA

Pauvonanehbpie uyncna. PaciumpeHue MHOXKECTBA HATypajbHBIX YUCET 1O MHOXECTBA ILIEJbIX.
MHoOXecTBa LEIbIX YMCEN A0 MHOKECTBA pallMOHAIbHBIX. PallMOHabHOE YKMCIIO KaK OTHOILICHHE
m n , rae T — WLenoe uucio, N — HarypaapHoe. CTENeHb C ILEJIbIM I0Ka3aTEJIEM.
HeiictBurensuble uncia. KBaaparHeiii kopeHb u3 uucia. KopeHb TpeTbell crTeneHu. 3ammuch
KOpHEH C TIOMOIIBIO CTETeHH ¢ JAPOOHBIM ToKaszareneM. [loHsaTre 00 MpparoHaIbHOM YHUCIE.
HNppaunoHAIIBHOCTh YUCIa U HECOU3MEPUMOCTb CTOPOHBI M JIMAaroHainu KBajpara. /lecsaTuunbie
MPUOIKEHNS UPPALMOHATIBHBIX Yncel. MHOXKECTBO NEHCTBUTENIBHBIX YHCEN; MPEICTaBICHUE
JEHCTBUTENBHBIX YUCENl OECKOHEUHBIMH AECITUUYHBIMU ApoOsMu. CpaBHEHUE JIEHCTBUTEILHBIX
YHUCEIL.

Koopnunatnas npsimas. M3o00paxkeHune 4ucesnl TOYKAMH KOOPAMHATHOW MpsMoii. YwuciaoBbie
MPOMEXYTKH. VI3MepeHus, mpuOIMKeHHs, OIICHKH. Pa3Mepsl 00bEKTOB OKpYIKaroIero mupa (ot
AJIEMEHTapHbIX 4YacTULl 10 BceneHHOH), NIMTENbHOCTh MPOLECCOB B OKPYXKAIOIIEM MHMpE.
Brinenenne MHOXUTENS — CTENEHH JecATH B 3anucu yucia. [lpubnmkéHHoe 3HaYeHUE
BEJIMYUHBI, TOYHOCTH MPUOIMKeHHS. [IpUKUIKA 1 OTICHKA Pe3yJIbTaTOB BBIYUCIICHU.

AJI'EBPA

AnreOpanyeckue BbIpaXX€HHUs. DyKBEHHBbIE BbIpaKEHUS (BBIPAXKEHHSI C IEPEMEHHBIMU).
UucnoBoe 3HaueHuUe OYKBEHHOIO BblpakeHUdA. JlomycTuMble 3HAYyeHUS MEPEMEHHBIX.
[ToncranoBKka BBIpaXEHHH BMeCTO NepeMeHHBIX. [IpeoOpa3zoBanne OyKBEHHBIX BBIPOKEHHH Ha
OCHOBE CBOMCTB apu(pMeTHUeCKUX JeicTBUil. PaBeHCTBO OyKBEHHBIX BhIpakeHHUl. ToxaecTso.
CreneHb ¢ HaTypaldbHBIM IOKa3aTesneM U e€ cBoicTBa. OIHOUIEHBI U MHOrowieHbl. CTeneHb
MHorouneHa. CIllo)keHHe, BBIYUTAHHME, YMHOXEHHE MHOTOWIEHOB. POpMyIbl COKpAIEHHOTO
YMHOXEHMS: KBajpaT CyMMbl M KBaapaT pa3HocTH. PopMysa pa3sHOCTHM KBaJpaToB.
IIpeoOpa3oBaHue 11eI0T0 BBIPAXKEHUSI B MHOTOWIEH. Pa3znoxkeHne MHOTOUIEHOB HA MHOKUTEIH.
MHorounens! ¢ oHOM nepeMeHHoN. KopeHb MHOrowieHa. KBaapaTHelii TpEXUIIEH; pa3IokKEeHHUE
KBaJIpaTHOrO TpEXUJeHa Ha MHOXWUTEIH. AnredOpanmdeckas JapoOb. OCHOBHOE CBOWCTBO
anredbpandeckoi apoou. CrokeHue, BBHIUMTAHHWE, YMHOMKEHHE, JEeJeHHe anredpandeckux
npobeii. CreneHb ¢ LeNbIM IOKa3aTesleM U e€ cBoicTBa. PanMoHalbHbIE BBIPRXKEHUS U UX
npeoOpaszoBanud. JlokazaTenbcTtBo TokAecTB. KBagpaTHeie kopHU. CBoiicTBa apuMeTndecKux
KBaJpaTHbIX KOpPHEW W MX NpPUMEHEHHE K NpeoOpa3oBaHUIO YHCIOBBIX BBIPDAKEHHH U
BBIUHCIICHUSAM. YpaBHEHHUsS. YpaBHEHHE ¢ O1HOHN nepemeHHoW. KopeHb ypaBHeHus. CpoiicTBa
YHUCJIOBBIX paBEHCTB. PaBHOCWIBHOCTH ypaBHeHUH. JIuHeliHoe ypaBHeHue. KBaaapaTtHoe
ypaBHeHHe: (hopMyiia KOpHeH KBaJpaTHoro ypaBHeHHs. Teopema Buera. Pemenue ypaBHeHHUH,
CBOSAIIMXCS K JINHEWHBIM M KBaJpaTHbIM. [[pumepsl penieHust ypaBHEHUH TPETbeW U YETBEPTOU
crenieHeld. Pemenne IpoOHO-pallMOHANBHBIX YpPaBHEHHH. YpaBHEHHE C JBYMsI MEpEMEHHBIMU.
JIuneliHOEe ypaBHEHUE C IBYMs IEPEMEHHBIMH, IPUMEPBI PELICHUSI YPAaBHEHUU B IEJIBIX YUCIIAX.
CucremMa ypaBHEHHMH C JBYMsI TNepeMeHHbIMH. PaBHOCHIBHOCTH cHCTEM. CHCTEMBI JIBYX
JUHENHBIX ypaBHEHUN C JBYyMs II€PEMEHHBIMH; pEIICHHE TIOJCTAHOBKONW M CII0)KEHUEM.
[Ipumepsl pemieHHs CUCTEM HEIMHEWHBIX YPAaBHEHMM C JByMs II€pEMEHHbIMH. PemieHue
TEKCTOBBIX 3a/1a4 aJIre0pandeckuM crocoOoM. JlekapToBbl KOOPAMHATHI HA TIOCKOCTH.



I'paduueckas wHTEpHpeTalus YpaBHEHHs C JABYMS MepeMeHHbIMH. [paduk nuHEHHOTO
YpaBHEHHUS C JABYMSI IIEPEMEHHBIMH; YTJI0BONH KOAI(PIUIIUEHT MPSAMOIA; yCIOBUE MapalljieIbHOCTH
npsaMbIX. ['paduku npocTediux HeMUHEHHBIX YpaBHEHHI: mapaboia, runepoosa, OKpy>KHOCTb.
I'padmueckass uHTepIpeTanus CHUCTEM YypaBHEHUN C JByMsl IepeMeHHbIMH. HepaBeHcTBa.
HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JHON NepeMeHHOM. PaBHOCHIBHOCTh
HEepaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOW mnepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
CucreMbl HEpaBEHCTB € OJIHOM IEPEMEHHOM.

OVYHKINN

OcHOBHBIC TMOHATHUS. 3aBUCHUMOCTH MeEXAy BenmuuuHamu. [lonstue ¢yHknun. OO0nacTh
orpeniesieHUus M MHOXeCTBO 3HaueHwid (yHkiuu. CrocoObl 3amanus ¢yakmuu. ['padux
¢byakuu. CpoiictBa (yHKUMHA, uX oTtoOpaxenwe Ha rpaduke. I[Ipumepsr rpaduxos
3aBHUCHMOCTEH, OTpaXalwIlux peajbHble mporecchl. YuciaoBble (yHkuuu. DyHKIUY,
OMKCHIBAIOUINE TPSAMYI0O M OOpaTHYI MPOMOPLUOHAIBHBIE 3aBUCUMOCTHU, HUX TpaduKku H
cBoiicTBa. Jluneitnas ¢ynkuus, e€ rpaduk u cpoiictBa. Kpanparnunas QyHkuus, e€ rpaguk u
cBoiicTBa. CteneHHble PYHKIIMH C HATypalbHBIMU MOKa3aTesIMu 2 U 3, UX rpaduKu ¥ CBOWCTBA.
I'paduxu pynkuuit yy =, yx =3, y = | X |. Hucnosle nmocienoBaTenbHOCTH. [IoHsTHE YHCIOBOMA
MOCJIEIOBATEIBHOCTH. 3a/laHue TIOCIIEOBATEIILHOCTH PEKYPPEHTHON GopmyItoi u hopmysoi n-
ro wieHa. ApupmeTnueckas W TreoMeTpudeckas nporpeccur. Dopmynbl N-TO  4ieHa
apu(METHIECKOW M TEOMETPUUYECKON MPOTPECCHid, CYMMBI MEPBBIX N-X 4ieHOB. V300pakeHue
YJIEHOB apU(PMETHUUECKON U TE€OMETPUUYECKON MpOorpeccuii TOUKaMu KOOPAMHATHOM IMJIOCKOCTH.
JIuHEeWHBIN 1 SKCIIOHEHIMANBHBIN pocT. CI0XKHBIE TPOLEHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucarenpHas cratuctuka. llpencraBieHne naHHBIX B BUAE TaOmul, auarpamm, rpadukos.
CnyuvaiiHas u3MeH4MBOCTh. CTaTUCTUYECKHE XapaKTepUCTUKUM Habopa JaHHBIX: CpeaHee
apupmeTHyecKoe, MeuaHa, HauOoJIplllee M HaMMEHbllee 3HaueHus, pa3max. [IpencraBienue o
BbIOOpOYHOM HccieoBaHuM. CiyyailHble COOBITHSL M BepOSTHOCTb. [loHATHE O ciaydaiiHOM
OTIBITE U CITy4aiiHOM COOBITHH. YacToTa CllydaliHOTO COOBITHSI.

CratucTU4ecKui MOJIX0/ K MOHATHIO BEPOSITHOCTH. BEpOATHOCTH MPOTHUBOIMOJIOKHBIX COOBITHIA.
HezaBucumeie coObITHs. YMHOXKEHHE BepOsiTHOCTEH. JlOCTOBEpHBIE U HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOXHOCTh cOOBITHH. Kiaccuueckoe ompezaenenue BeposiTHOCTH. KomOuHaropuka.
Pemenne komMOMHaTOpHBIX 3aaay nepebopomM BapuaHToB. KoMOuHaTOpHOE  IpaBMIIO
yMHOkeHus. [lepecTaHOBKH U pakTOpHUaIL.

JIOI'MKA U MHOXECTBA

TeopeTuKO-MHOKECTBEHHbIE MOHATHS. MHOXECTBO, 3JIEMEHT MHOKECTBA. 3aJaHUE€ MHOMXECTB
MEPEYHCIICHUEM DJIEMEHTOB, XapaKTEPUCTHUUECKHUM CBOMCTBOM. CTaHmapTHbIE 0003HAYCHUS
YHUCJIOBBIX MHOXKECTB. [lycToe MHOKeECTBO U ero ob6o3Hauenue. [lommuoxkecTBO. OOBEIMHEHNE U
nepecevyeHrne MHOKECTB, Pa3HOCTh MHOXKECTB. MInmocTpaliusi OTHOIIEHUH MEKTy MHOKECTBAMU
C MOMOIIbIO auarpamm Jiinepa — BenHa. DnemenTsl Joruku. [loHsATHE O PaBHOCUIBHOCTH,
CIIETIOBaHHH, YIIOTPEOICHHE TOTUYECKUX CBSI30K €CIH ..., TO ..., B TOM M TOJBKO B TOM CIIydae,
JIOTHYECKHE CBSA3KH H, UJIH.



MATEMATHKA B UICTOPUYECKOM PA3BUTUN

Uctopusi dbopMupoBaHus MOHATHS YMCIA: HaTypalbHbIE 4HCIA, JIPOOM, HEIOCTATOUYHOCTD
palMOHANBHBIX YKCEN Il TE€OMETPUUECKUX HU3MEPEHMH, MppalroHaibHble yucia. CTapuHHbIE
cuctemsl 3anucu yucen. J[poou B Baswmione, Erunre, Pume. OTKpbITHE NECATUYHBIX IPOOCH.
Crapunnble cucteMbl Mep. Jlecstuunbie npodu M MeTpuyeckas cucrema mep. [losiBieHue
OTpHULIATENBbHBIX yKcend U Hyas. JI. Maruuukuit. JI. Ditnep. 3apokaenue anreOpsl B Heapax
apupmernxu. An-Xopesmu. Poxxnenne Oyksennoit cumBonuku. [1. @epma, @. Buer, P. Jlekapt.
Hctopuss Bompoca o HaxoxaeHud ¢GopMynl KOpHeH — anreOpandeckux ypaBHEHHIA,
HEpa3penmMoCcTh B pajuKajiax ypaBHEHHH cTeneHu, Oonbmied yethipéx. H. Taprames, Jx.
Kapnmano, H. X. A6enb, D. T'amya. MN3o0pereHue wmeToma KOOPAWHAT, ITO3BOJISIOIICTO
MEePEBOANTh T€OMETpHUYECKHe 00BEKThI Ha s3bIK anreOpsel. P. JlexapTt u I1. depma. ITpumepst
Pa3IMYHBIX CHUCTEM KOOpIMHAT Ha IiockocTd. 3amada Jleonapao Iluzanckoro (Pubonauum) o
Kponmkax, yucia ®ubonauyn. 3amadya o maxMaTHOW Jocke. VICTOKM TeopuH BEpOSTHOCTEH:
CTpaxoBoe J1eno, azapTHbie urpel. I[1. ®epma u b. [1ackans. 5. bepuymm. A. H. Koamoropos.

Jucnunimna «I'eomerpus»
HATJTIAAHAS TEOMETPUA

Harnsnnele npencTaBieHus O NPOCTPAHCTBEHHBIX (urypax: kyO, mapasuienenunesn, npusMma,
nupamua, map, chepa, Konyc, mumHap. M300paxkeHue npocTpaHcTBeHHBIX ¢Guryp. [Ipumeps
ceyueHuil.  MHororpanHuku.  IIpaBunbHble ~ MHOrorpaHHuku.  IIpumepsr  pa3BEpTok
MHOTOTPaHHUKOB, LWIMHApa W KoHyca. llonstue o00béma; emauHuibl 00bEMA. OO0BEM
MPSIMOYTOJIBHOTO Napajulesenunena, Kyoa.

I'EOMETPUYECKUE ®OUT'YPBI

IIpsmble n yrael. Toudka, npsiMast, 10ckocTs. OTpe3ok, yd. Yrou. Bunasl yrios. BeprukansHele
U CMeXHbIe yribl. buccektpuca yria. IlapamnensHsle W IEpPECEKAIOIIMECS IPSAMBIE.
[IepnenpukynsapHsle mpsiMble. TeopeMbl O MapajIeNbHOCTH U MEPIEHIUKYISPHOCTH IPSMBIX.
[lepnennukynsp ¥ HakioHHas K npsMoi. CepenMHHBI MNEPHEHIUKYISp K OTPE3KY.
I'eomeTpuueckoe mecto Touek. CBOWCTBAa OMCCEKTPUCHI YIUIa U CEPEIMHHOTO NEPIEHIUKYIIsApa K
oTrpe3ky. TpeyronbHuK. BbicoTa, Meamana, OuccekTpuca, CpeAHssl JUHHUS TpPEYroJbHHKA.
PaBHOOeipeHHbIE M PABHOCTOPOHHHME TPEYTOJILHUKH; CBOMCTBA M NMPU3HAKU PAaBHOOEIPEHHOTO
TpeyronbHuKa. IIpusHaku  paBeHCTBa  TPEyrojabHUKOB. HepaBeHCTBO  TpeyrosbHHUKA.
CooTHoOWIEHNsT MEXAYy CTOpPOHAMM M YyriaMu TpeyrosbHHka. CymMma yYIJIOB TpEyroJIbHHKA.
Buemnue yriel Tpeyronbauka. Teopema @aneca. [Tono6ue tpeyronbaukoB. [Ipuznaku nogooust
TpeyroibHUKoB. Teopema Iludaropa. CuHyc, KOCHHYyC, TaHI€HC, KOTAaHI€HC OCTPOro yria
MIPSIMOYTOJIBHOTO TpeyroibHukKa n yrios oT 0 no 180°; npuBeaenue k ocrpomy yriay. Pemenne
MIPSIMOYTOJIBHBIX TPEYrOJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMYIIbI,
CBA3BIBAIOIME CHHYC, KOCHHYC, TAHIE€HC, KOTAaHI'€HC OJHOTO M TOro >Xe yria. Pemnienue
TPEYTOJIbHUKOB: TEOPEMA KOCUHYCOB U TEOpEMa CUHYCOB. 3aMeuaTe/IbHbIe TOUKH TPEYroJIbHUKA.
UYersipéxyronbHuk. [lapamienorpamMmM, ero cBOMCTBa W INpu3HAKU. [IpAMOYroiabHUK, KBaapar,
poMO, WX cBOiicTBa W mpu3Haku. Tpameuus, cpeiHss JMHUSA Tpaneuud. MHOTOYTOJIbHUK.
Beinyksibie  MHOroyronpHuku. CyMMa yYIJIOB BBIIYKJIOTO MHOrOyrojpHuka. [IpaBuibHble
MHOToyroiasHuku. OkpykHOCTh M Kpyr. [yra, xopma. Cekrop, cermeHT. lleHTpanbHbl yrom,
BIMCAHHBIA yroJ, BEJIMYMHA BIIMCAHHOTO yria. B3anMHOEe pacronokeHne npsmMou u



OKPY’KHOCTH, JIBYX OKpyKHocTed. KacarenpHas M cekylias K OKPYXHOCTH, UX CBOMCTBA.
Bnucannble U omucaHHble MHOTOYTOJbHUKUA. OKpPY)KHOCTb, BIIMCAHHAs B TPEYroJIbHUK, U
OKPY’XHOCTb, OIMCAaHHAs OKOJIO TPEYyrojbHUKA. BrucaHHble W ONUCAaHHBIE OKPYKHOCTU
MPaBWJIBHOTO MHOTrOyrosibHHKa. ['eomerpuueckue mnpeoOpa3oBanus. [lonstue o paBeHCTBE
¢uryp. Ilonsatue o OBMIKEHUU: OCeBas W LEHTPAIbHAS CUMMETPHHM, MapauleJIbHBIN HepeHoc,
noBopoT. [lonstue o momobum ¢uryp m romoreruu. [locTpoeHUs C MOMOUIBIO IHMPKYIS U
nuHeiku. OCHOBHBIE 337]aUuM Ha IIOCTPOEHUE: JIENIEHHE OTpe3Ka IOIoJIaM; IOCTPOEHUE yria,
paBHOrO  JTaHHOMY; IIOCTPO€HHE TpPEYrojbHMKa 1O TpEM CTOPOHaM;  IIOCTPOEHHUE
MEPIeHIUKYNIApa K MPSAMO; MOCTpOeHUuEe OMCCEeKTPHUCHI yria; JAeJieHHE OTpe3ka Ha N PaBHBIX
yacted. Pemienue 3amad Ha BBIYHCIEHUE, JOKA3aTENbCTBO U MOCTPOEHHE C HCIIOJIb30BAHUEM
CBOMCTB U3y4YEHHBIX QUTYP.

N3MEPEHUE 'EOMETPUYECKHUX BEJIMYNH

Jnuna otpeska. PaccrosHue ot Touku A0 mpsiMod. PaccTosHue Mexay mnapaielbHbIMH
npsmbiMd.  [lepumerp MHoroyroinpHuka. JliMHa OKpPYXHOCTH, YHCIO T, JAJUHA JAYyTH
OKpY>XHOCTH. ['pajgycHasi Mepa yria, COOTBETCTBUE MEX]Y BEIWYMHOW LIEHTPAJIBHOIO Yria U
JUIMHOW Oyru OKpyXHocTH. [loHaTme mmomanu twiockux ¢uryp. PaBHOcocTaBieHHBIE H
paBHOBenukue  Qurypsl.  [lmomane  mpsimoyrosbHuka. [lmomaau — mapaiienorpamma,
TpeyrojabHuKa U Tpanenuu. [lmomans MHOroyroiapHuka. Ilnomanp kpyra u miomaas cekropa.
CooTHollIeHnE MCXKAY IUIomaasasMunu HOIIO6HI)IX (i)I/II‘yp Pemenue 3ala4d Ha BBIYUCIICHHUC U
JI0Ka3aTeNIbCTBO C UCIIOJIb30BAHUEM M3YYEHHBIX (DOPMYIL.

KOOPJIMHATEI

VYpaBHenue npsmoin. KoopaumHatel cepennHbl oTpe3ka. DopMyiia pacCTOSHUS MEXKIY IBYMs
TOYKaMH IJIOCKOCTH. Y PaBHEHHUE OKPYKHOCTH.

BEKTOPbI

Jinaa (monyns) Bektopa. PaBenctBo BekTopoB. Komnmneapusie BekTopbl. KoopauHatbl
BEKTOpa. YMHOXXEHHE BEKTOpa Ha YHUCIIO, CyMMa BEKTOPOB, Pa3jOXEHHE BEKTOpa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. CKasipHOEe MPOU3BECHIE BEKTOPOB.

TEOPETHUKO - MHOXECTBEHHBIE ITOHATUA

MHOX€eCTBO, D3JIEMEHT MHOXKECTBA. 3a/JlaHh€ MHOXECTB IIE€PEUYUCIIEHUEM 3JIEMEHTOB,
XapaKTEPUCTUIECKUM CBOMCTBOM. [lonMHOMkecTBO. OObeIMHEHNE U TIEPECEUCHUE MHOKECTB.

OJIEMEHTBI JIOT'MKHA

Ompenenenne. AxcuoMbl W Teopembl. JlokazaTenbcTBO. JlOKa3aTenbCTBO OT MPOTHUBHOTO.
Teopema, oOpatHas nannoil. [lpumep u koHTprpumep. I[loHATHE O pPaBHOCHIBLHOCTH,
CIIEIOBaHHH, YIIOTPEOICHHE TOTUYECKUX CBA30K €CIH ..., TO ..., B TOM U TOJIBKO B TOM CIy4ae,
JJOTHYCCKHE CBA3KH H, UJIH.

I'EOMETPUA B UCTOPUYECKOM PA3BUTHUN

Ot 3emnemepus Kk reomerpuu. [ludarop u ero mxoma. Panec. Apxumen. Iloctpoenue
MIPaBUIILHBIX MHOTOYToJabHUKOB. Tpucekuus yrina. KBaaparypa kpyra. Y ioenue ky6a. Mcropus



yrucna m. 3onotoe ceuenue. «Hawama» Epxmmpa. JI. Oitnep. H. U. Jlob6auesckuii. Mcropus
mATOro  moctyiarta. M3o0pereHne MeToJa  KOOPAMHAT, MO3BOJISIOLIETO  MEPEBOIUTH
reoMerpuueckre oObeKThl Ha s3bIK anreOpbel. P. [exapt u I1. ®depma. IIpumepsl pa3zaudHbIX
CUCTEM KOOPJMHAT Ha IJIOCKOCTH.

TEMATHYECKOE INTAHUPOBAHHUE

Jducnunimnaa «Aaredpa»
YMK [O.H. Makapsiues, H.I'. Munarok, K.1. Hemkos, C.b. CyBopoBa oy penakuueit
C.A. TenskoBckoro «Aisredpay.
| BapmanT 3 yaca B Henento, || BapuanT 4 yaca B HeneIo.

Homep Conep:xanue maTepuaja KouaunyecTBo
naparpada 4acoB
1] 1
7 knace
I'naBa |. Boipa:keHusi, TOXkK1eCTBa, ypaBHEHUsI 26
1 Boipaxkenus 5
2 [IpeoOpazoBanue BeIpaKeHUH 6
KonTponbhas padota Nel 1
3 YpaBHEHHS C OHOM ITEpEMEHHON 9
4 Craructuueckue XapakTepUCTUKH 4
KonTponbnas padota Ne2 1
I'nasa |l. ®yuxkuuun 18
5 OYHKIHMH U UX TpaduKu 7
6 Jluneitnas GyHKUUSA 10
KonTponbnas padota Ne3 1
I'naBa |1l. Crenens ¢ HaTypajabHBIM NOKAa3aTeJIeM 18
7 Crenens 1 €€ CBOMCTBA 10
8 OnHOYJIEHB! 7

Konrponbnas pabora Ned

I'naa IV. MHorousensl 23

9 CymMa # pa3HOCTh MHOTOYJICHOB
10 IIpou3sBeneHne OMHOWIEHA U MHOTOYIEHA 7
KonrponbHas pabora Ne5 1
11 [Ipou3sBeeHrEe MHOTOWIEHOB 10

KonTponbhas padota Ne6

I'naBa V. ®@opmy.ibl COKPAIEHHOT0 YMHOKEHHUS

12 KBagpar cymMmBl B KBaApaT pa3HOCTH

13 Pa3Hocth kBagpaToB. CyMMa U pa3HOCTh KyOOB

Konrponbnas pabora Ne7

14 [TpeoOpa3oBaHue LENbIX BBIPAKEHUN

KonTponbhas padota Ne8

I'naBa VI. CucreMbl TMHEHHBIX YPaBHEHUH

15 JluHeliHbIe ypaBHEHUS C ABYMS IEPEMEHHBIMU U UX CUCTEMBI

16 Pemenne cuctem JIMHEWHBIX YpaBHEHHUN

KonTponbhas padota Ne9

IToBTOpEHUE

HWroroselit 3auét
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Htorosast KOHTpoJbHAs paboTa
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N
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I'napa |. PanmonajbHble 1podn |




1 PanmonansHbIe 1poOU 1 MX CBOMCTBA 5 5
2 CyMMa 1 pa3HOCTb Apo0Oeit 6 8
Kountposnbnas pabora Nel 1 1
3 [IpousBenenue n 4acTHOE APOOECH 10 15
Kountposbnas pabota No2 1 1
I'naBa |l. KBaapaTHble kopHU 19 25
4 JleiicTBUTENbHBIC YHCTIA 2 3
5 Apudmerraeckuii KBaJipaTHBIH KOPEHb 5 6
6 CBoiicTBa apupMETHYECKOTO KBaPATHOTO KOPHS 3 4
Kountpoinbnas padora Ne3 1 1
7 [IpumeneHnue cBOMCTB apu(METHUECKOTO KBAAPATHOT'O KOPHS 7 10
Koutposbnas pabora Ned 1 1
I'nasa |1l. KBagpaTnble ypaBHeHust 21 30
8 KBaapaTtHoe ypaBHEHHE U €0 KOPHU 10 16
9 JpoOHbIe parmoHaIbHbIC YPAaBHEHUS 9 12
KonTponbnast padorta Neb 1 1
I'naBa IV. HepaBeHncrBa 20 24
10 UmcnoBbie HEpaBEHCTBA U UX CBOICTBA 8 9
KonTponbhas padota Ne7 1 1
11 HepaseHncTBa ¢ 0/1HO# IEpEMEHHON U UX CUCTEMBbI 10 13
KonTponbnas pabota Ne§ 1 1
I'naBa V. CteneHs ¢ HeJbIM IOKA3aTeJIeM. JJIeMEHThl CTATUCTHKH 11 13
12 CreneHp ¢ LEIBIM ITOKa3aTeNeM U e€ CBOMCTBA 6 8
KonTponbnas padota Ne9 1 1
13 DJIEMEHTHI CTATUCTUKHU 4 4
IloBTOpEHuUE 8 14
Wrorosslii 3a4éT 1 1
HToroBast KOHTpoJsIbHas paboTa 2 2

9 kJace
I'naBa |. KBagpaTuunas pyHkuus 22 29
1 DYHKIHUU U UX CBOWCTBA 5 7
2 KBanparHblil TpEXUseH 4 5
Kontponbnas pabota Nel 1 1
3 KBanpatnunas GyHkius u e€ rpapuk 8 11
4 Crenennas ¢yakuus. Kopens N-it crenenu 3 4
Kontponbnas padota No2 1 1
I'naBa |l. YpaBHeHusi u HepaBeHCTBA ¢ OHON NepeMeHHOM 14 20
5 VYpaBHEHHUs C OHOM MTepEMEHHON 8 12
6 HepaBeHcTBa ¢ ogHO# epeMeHHON 5 7
Konrpomnbnas padora Ne3 1 1
I'naBa |1l. YpaBHeHnusi 1 HepaBeHCTBA C ABYMS llepeMeHHbIMH 17 24
7 YpaBHEHMS ¢ ABYMs IEPEMEHHBIMHU U X CUCTEMBI 10 16
.8 HepaBencTBa ¢ 1ByMsI IepeMEHHBIMHU U UX CUCTEMBI 6 7
Kontponbnas pabora Ned 1 1
I'naBa IV. Apudmernyeckasi U reomeTpuyecKasi Iporpeccum 15 17
9 Apudmerndeckas mporpeccust 7 8
KonTponbnas padota Ne5 1 1
10 ['eomeTprueckas nporpeccus 6 7
Konrpomnbnas padora Ne6 1 1
I'naBa V. DjeMeHThI KOMOMHATOPUKHU U TEOPUH BepOSITHOCTEH 13 17




11 DJIeMEHTH KOMOMHATOPUKH 9 11
12 HauanpHbIe CBEIEHUS U3 TEOPUH BEPOSATHOCTEH 3 5
KonTponbhas padorta Ne7 1 1
IToBTOpPEHUE 21 29
HToroBast KOHTpoJIbHAs paboTa 2 2
JAucuunimna «I'eomerpus»
YMK A.B.Iloropenos
«I"eomeTpusi» 2 yaca B HEJEINIO.
Homep Conep:xanue maTepuaja KounvecTBo
naparpaga 4acoB
7 kaace
I'naBa 1. OcHOBHbBIE CBOMCTBA NMPOCTEHIIIUX TeOMEeTPHUYECKUX (PUryp 16
1-4 I'eomerpuueckue purypsl. Touka u npsmast. Otpe3ok. M3mepenue 2
OTPE3KOB.
5-7,18 [Tosmymnockocrtu. Iomynpsamas. Yroi. buccekrpuca yria. 5
8 OTkiaibIBaHUE OTPE3KOB U YIJIOB. 2
9,25,10 Tpeyronbsauk. Beicota, OuccekTpuca u MeauaHa TpeyrojbHUKa. 3
CymiecTBoBaHHE TPEYTOJIbHUKA, PABHOI'O JAHHOMY.
11-13 [TapannensHbIie npsiMble. TeopeMbl U T0Ka3aTeNbCTBA. AKCHOMBI. 3
KonTponbnas padora Nel 1
I'naBa 2. CMe:kHbIe M BePTHKAJIbHbIE YIJIbI 8
14 CMeXKHBIE YTIIBI. 2
15 BeprukanbHbie yribl. 2
16-17 [lepniengukynsapHsie mpsiMbie. J0ka3aTeabCTBO OT MPOTUBHOTO. 3
KonTponbhas padota Ne2 1
I'nasa 3. [Ipu3Haku paBeHCTBA TPEYroJIbHHKOB 14
20,21 [TepBblii mpU3HAK PaBEHCTBA TPEYTOJIbHUKOB. Mcronb3oBanue 2
AKCHOM TIPH JIOKA3aTEIbCTBE TEOPEM.
22,23 Bropoii npu3Hak paBeHCTBa TpeyrobHUKOB.PaBHOOEIpEHHBIH 4
TPEYTOJILHUK.
KonrponbHas pabora Ne3 1
24,26 ObparHas Teopema. CBOWCTBO MeIMaHbl PaBHOOEAPEHHOTO 3
TPEYroJbHUKA.
27 TpeTuii mpu3HaK paBeHCTBA TPEYTOJILHUKOB. 3
KonTponbHas padota Ne4. 1
I'naBa 4. Cymma yriioB TpeyrojibHMKa 12
29,30 [TapannensHOCTh MPSAMBIX. YTIIBI, 00pa30BaHHEIE MTPH 2
nepeceyeH! JBYX MPsIMbIX CEKYIIEH.
31,32 [TpusHak napauieapHOCTH NPsIMbIX. CBONWCTBO YIJIOB, 3
00pa30BaHHBIX MIPH MEPECCUCHUH MaPATUICTBHBIX MPSIMBIX
CEeKYUIEH.
33,34 CymMa yriioB TpeyroibHUKa. BHelIHne yriibl TpeyrojibHUKA. 3
35,36 [TpstmoyronbHbIN TpeyroabHUK. CyliecTBOBaHUE U 3
€IMHCTBEHHOCTb NEPIIECHAUKYIISPA K MPSIMOIA.
KonrtpomnbHas padora NeS5. 1
I'naBa 5. 'eomeTpuyeckue MoCTpoOEeHUst 13
38,39 OxpyxHOCTb. OKpYKHOCTb, OIIMCAHHAsI OKOJIO TPEYTrOJIbHHKA. 2
40,41 KacarenbHast k okpykHOCTH. OKpY>KHOCTb, BIIUCAHHAs B 2
TPEYrOJbHUK.
42-44 UYro Takoe 3amaun Ha mocTpoeHue. [loctpoeHune TpeyroiabHuKa ¢ 3
JaHHBIMH cTopoHamu. [locTpoeHune yrita, paBHOTO JTaHHOMY.
45-47 [TocTpoenue 6uccekTpUch yria. Jlenenue oTpeska MomoiaaM. 3
ITocTpoeHune nepneHANKYISIPHON TPSMOM.
KonTtponbHast padora Ne6 1




48,49 \ I'eomerpuueckoe Mmecto Touek. MeToa reoMeTprUIeCKUX MECT. 2
HNToroBoe noBTopeHue. 5
8 Ki1acc
I'n1aBa 6. YeThIpéXyroJbHUKHU 19
50-52 Omnpenenenne yeteipexyroibauka. [lapamienorpamm. CBoCTBO 3
JIMaroHajien napauiejaorpamma.
53 CBOWCTBO MPOTHBOJIEKAIIUX CTOPOH U YIJIOB MapajuiesiorpaMma. 2
54-56 [TpssmoyronpauK. PoM6. KBagpar. 4
Konrponsnas padora Nel. 1
57,58 Teopema ®@aneca. CpeaHsis IMHUSA TPEYTOJIbHUKA. 3
59 Tpaneuus. 3
60 [TponopuroHanbHbIE OTPE3KH. 2
KoHntposbHas pabora No2 1
I'nasa 7. Teopema Iludgaropa 14
62-64 Kocunyc yria. Teopema [Iudaropa. Erunerckuii TpeyroiabHUK. 4
65,66 [lepniengukynsap u HakioHHas. HepaBeHCTBO TpeyrojabHUKA. 2
67 COOTHOIIEHHS MEXI1Yy CTOPOHAMH U YIIIaMU B IPSIMOYTOJIbHOM 3
TpPEeYroJbHUKE.
68,69 OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA. 3HAUCHUS CUHYCA, 3
KOCHHYCA, TAHTE€HCA U KOTAHT'€HCa HEKOTOPBIX YIJIOB.
70 W3MeHeHune cuHyca, KOCUHYCa, TAHI'€HCa U KOTaHIeHca IpU 1
BO3PACTaHHUHU YTJIOB.
KoHntposbras padora Ne3. 1
I'naBa 8. /lekapToBbI KOOPAMHATHI HA MJIOCKOCTH. 11
71-73 Ornpenenenne nekapToBbix koopauHaT. KoopauHatsl cepeinHbl 2
oTpeska. PaccrosiHue Mexay TOUKaMu.
74-76 VYpaBHEHHE OKpYKHOCTU. Y paBHeHUE npsiMoi. KoopauHaTel 3
TOUYKH MEPECCUCHUS IPSIMbIX.
77-79 Pacrnionoxxenue npsiMmoii OTHOCUTENIBHO CUCTEMbI KOOPIMHAT. 3
VYrnoBoi ko3¢ uieHT B ypaBHeHUU npsamoi. ['paduk nuneitHoH
(G YHKIIMH.
80 [lepecedenue npsiMoii ¢ OKPYKHOCTBIO. 1
81 Omnpenenenue cuHyca, KOCHHYCa, TAHT€HCA U KOTaHTeHca JIFo00ro 2
yraa ot 0 10 180°.
I'naBa 9. /IBu:xenue. 9
82,83 [IpeoOpazoBanue puryp. CBoHCTBA TBUKEHUS. 1
86-88 [ToBopoT. [TapansenbHbli HEpPEeHOC M €r0 CBOKWCTBA. 3
CymiecTBoBaHUE U €IMHCTBEHHOCTD MapaJlIeIbHOTO IEpEeHOCa.
CoHanpaBieHHOCTb NOJYNIPSMBIX.
84,85 CuMMeTpHs OTHOCUTEIBHO TOUKH. CUMMETPHS OTHOCUTEIBHO 3
PSIMOA.
89,90 ['eomeTpuueckue mpeodpa3oBaHus Ha MPaKTUKe. PaBeHCTBO 1
buryp.
KonTponbhas padota Ne4. 1
I'nasa 10. BekTopsl. 9
91,92 AOcomoTHas BelIMYMHA U HallpaBjieHue BeKTopa. PaBeHcTBO 2
BEKTOPOB.
93-95 Koopnaunats! BekTopa. CioxeHnne BeKTopoB. ClioKeHue Chil. 2
96,97 YMHOXeHHEe BEKTOpa Ha 4uciio. PaznoxeHune BEKTopa 1o JByM 2
HEKOJUIMHEApHBIM BEKTOpPaM.
98,99 CxkansipHO€ MPOM3BEICHNE BEKTOPOB. Paznoxenne BekTopa mo 2
KOOPJIMHATHBIM OCSIM.
KonTponbnas padota Ne5 1
HTorosoe noBropenue. 6
9 knacc
I'nasa 11. Ilogooue ¢puryp. 14




100,101 | IIpeoGpa3zoBanue nmoxodus. CroiicTBa mpeodpazoBaHus MOI00uS. 1
102,103 | [TogoGue ¢puryp. [Ipu3nak momodust TpeyroabHUKOB 11O ABYM 2
yIJIam.
104,105 | IlpusHak nogo0us TPEYTOJIBHUKOB 10 IBYM CTOPOHAM M YTy 2
Mex1y HUMH. [Ipr3HaK mogo0us TpeyroJbHUKOB 110 TPEM
CTOpPOHAM.
106 [TonoGue npsiIMOYroJabHBIX TPEYTOJbHUKOB. 2
KonTponbnas padora Nel. 1
107 VYTI1bl, BHUCAHHBIE B OKPYKHOCTb. 2
108 [TponopLiOHAILHOCTH OTPE3KOB XOP/ U CEKYIIMX OKPYKHOCTH. 2
109 M3MepeHue yrioB, CBI3aHHBIX C OKPYXHOCTBIO. 1
KonTponbrast padota No2 1
I'naBa 12. PemieHue TpeyrojbHNKOB. 9
110 Teopema KOCUHYCOB. 2
111,112 | Teopema cunycoB. COOTHOIIEHUS MEXY YIJIaMU TPEYTrOJIbHUKA 3
U IPOTUBOJISKAIIMMHU CTOPOHAMH.
113 Pemenue TpeyroiabHUKOB. 3
KonTponbnas padora Ne3 1
I'naBa 13. MHOroyroJjibHUKH. 15
114-116 | Jlomanas. Beinykiibie MHOTOyrojibHUKH. [IpaBunbHbIe 2
MHOTOYTOJIbHUKH.
117 DopMyIIbl ISl paUyCOB BIIMCAHHBIX U OMUCAHHBIX OKPY>KHOCTEH 2
PaBUIHHBIX MHOTOYT'OJIHHHUKOB.
118 [TocTpoeHne HEKOTOPBIX MPaBUIIBHBIX MHOTOYTOJIbHUKOB. 1
119 BnucanHble ¥ ONMCaHHbBIE YETHIPEX YT OIbHUKHY. 2
120 [TonoGue nmpaBUIBHBIX BBITYKJIBIX MHOTOYTOJIBHUKOB. 3
121 JlinHa OKpYKHOCTH. 2
122 Panuannas mepa yria. 2
KonrtponbHas padora Ned 1
I'naBa 14. Ilnomaau ¢uryp. 17
123,124 | Ilonarue mnomanu. Inomane npsMoyroapHuKa. 3
125 [Tnomans napaiienorpamma. 2
126,127 [Inomane Tpeyronpauka. ®opmyna ['epona mis miomanu 2
TpeyrojipHuKa. PaBHOBENMKHE GUTYPHI.
128 [Tnomane Tpanenuu. 2
KonTponbnas padota Ne5 1
129 DopMyIibl Ui paguyCcoB BIIMCAHHON M OMMCAHHON OKPY>KHOCTEH 2
TPEYroJbHUKA.
130 [Tnomanu nonoOHBIX GuUryp. 2
131 [Tnomans kpyra. 2
Konrponbnas pabora Ne6 1
I'nasa 15. DnemenThI crepeomerpun. UTorosoe noBropeHue Kypca 13
IIAHUMETPHH.

132 AKCHOMBI CTEPEOMETPHUH. 1
133,134 | IlapanenbHOCTh MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE. 3
[TeprieHIUKYISPHOCTD MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

135,136 MHuororpaHauky. Tena BpanieHus. 3
Pemenue 3a1a4 o BceM TeMaM IJIAHUMETPHH. 6




